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(67) Abstract 

The invention relates to recording an audio-information signal on a moving magnetic carrier. A method for magnetic 
recording consists in that a high frequency biasing signal and the recording signal are fed to the recording head, a control 
signal is formed by the high frequency biasing current and by means of that signal the high frequency biasing signal is 
modulated. Additionally a discrete value signal is formed whose frequency is changed by means of said control signal within 
the frequency range of 40-200 kHz. By means of the obtained discrete value signal the pulse width modulation of the 
information signal is then effected, the combination components of the obtained PWM signal serving as the high frequency 
biasing current and the low frequency components serving as recording signal, and a feedback signal is formed to the point of 
the recording signal. A device for magnetic recording comprises, connected to the recording head (1), an amplifying circuit (2) 
for receiving the information signal and a unit (8) for generating the high frequency biasing signal comprising a generator (9) 
of the discrete value signal connected to a pulse-width modulator (10), feedback being provided in the device on the basis of the 
recording signal current The invention can be used to control the frequency of the HF biasing signal and to reduce the time of 
passage of the control signal. 



(67) PegiepaT 



Pl3o(3peTeHBe othocbtcs k odJiacTB 3anBCB SByKOBoro 
BH$opMam30HHoro cHrHana Ha EBnraytUBKcfl MarHBTHHS hocb- 

Cnocod MaraaTHofi 3anBCB ooctobt b tom, ^to Ha ro- 
jioBKy sanjacu noflaioT cBrHaji BHcoKoracTOTHoro nojuviarHB- 
msama 0 cBrHaji sanacB, $opM0py»T CBrHaji ynpaBJieHBs 
tokom BHcoKonacTOTHoro nojuaarHH^HBaHHJi 0 MoayjiBpytoT 
3T0M ejarHajroM CBrHaji BHcoKonacTOTHoro noflMarHHHHBaHHa, 
aonoJiHHTejiBHO $opMBpyK3T cairn*! flBCKpeTHsartHH, nacTOTy 
KoToporo B3MeHH»T nocpeacTBOM yKa3aHHoro cwrna^a ynpaB- 
jieHBa b anana30He racTOT ot 40 flo 200 kTii, noJiy^eHHHM 
cHrHanoM #hokp e t 0 saijBH ocymecTBJiaroT inBpoTHo-HMnyjn>c- 
HyKrMoWJWiiBKJ BH$opMaiiBOHHoro cBraajia, b b noJiy^emioM 
UMM-CBrHajie KOMdHHauBOHHue cocTaBJWKjmBe cjiyKaT tokom 
BHcoKo^acTOTHoro nojcvarHB^BBajiaa f a HH3Ko^acToTHHe - 
cnrHajioM 3anBCB, 0 $opMBpysoT cBraaa odparaofi cbh3B Ha 
To^sxy caraajia 3aiiBCB. ycTpoficTBo MarHBTHoS sairacn, co- 
flepsnT noflfwiKweHHHe k roaoBKe (I) sanacB ycBJCBTCjEBHy© 
cxeivty (2) jura npaewa HH$opMaitBOHHoro cBraajia b djioir(8 ) 
^opMBpoBaHBH cBraaJia BHCOKonacTOTHoro nojiMarHB^HBa- 
hbh, BKJUoqaiDniBfi reHepaTop (9) cBraajra jtBCKpeTB3ai(BB , 
nojtturio^eHHHS k mBpoTHo-BMiiyjiBcHoMy noflyjiHTopy (10), 
npB 3tom b ycipoScTBe odecne^BBaeTca odparaajj cba3I> 
no Tony GBrHajia 3airacH. H3odpeTeHBe no3BOJifleT ocymeoT- 
bbtl ynpasji8HHe toctotoS cBraajia noflwarnB^BBaHEa 
0 eoKpaTBTL BpeMH npoxosaeHBa oBrHajia ynpaBJieHna. 



Koaw, Hcuojn>3yevQje una oooaHaneHHfl crpaH-uieHOB PCT Ha THTyjibHUX mcrax oponnop, b Koropux 
nyfijoocyiOTCfl MescflyHapoAHtie saflBKH a cootbgtctbhh c PCT. 
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CnOCOB M/VTHHTHOJi 3AIfflCH H 7CTP0^CTB0 JUIH ETO 
PEAM3AIIHH 
ObjracTB TeXHBKB 
H3oC5peTeHiie othocbtch k otinacTB 3anaca BByKOBoro 
5 0H$opMam3OHHoro cHmajia Ha jCBB^ymnficH MarHHTmoi hocb- 
Tejrb f a BMeHHo - k cnocotfy 0 ycTpo2cTBy MarHBTHofi sanB- 
cb, b kotophx ypoBen& CBrHajia BHCoKo^acTOTHoro nojMar- 

HBHBBaHBfl 03MeHfleTCfl B 3aBBCBMOCT0 OT ypOBHH COCTaBJWHJ- 

max CBrHajia 3anBcn. 
10 npesmecTByEimBfi ypoBeHB t^xhbkb 

H3BecTeH luraccB^ecKBii cnocotf MarHBTHoft sanBCB, npB 

KOTOPOM TOK CBrHBJia SanBCB, COflepsaiH0fi BH$OpMaiIBOHHHB 

CBrHajr, a tok cBraajia BHcoKo^acToTHoro noflMannreBBaHH.fi 
noflaoT Ha rojioBKy saiiBcB jvir ocymecTBJieHBfl saiiBCB bh- 
15 $opwiai;B0 na MarHBTHHB" HooBTejiB (M.B.rBTjrai]; "MarHBTHan 
3anacB cBrHajioB", 1981, Paaao b cb*3B, MocKBa ,c. 45-52). 
B 9Tom cnocotfe 3anBCB onTHMajiBHHe ycJioBBH sanBCB bh- 

COKOHaCTOTHHX B HBSKOHaCTOTHHX COCTaBJWKJIUBX CBrHajia 38- 
HBCB B03HBKa©T npB pa3JIHHHHX ypOBHHX T0K3 HOflMarHBHB- 
20 BaHBH, a BM6HH0 - JWH OHTBMaJIBHHX yCJIOBBB 3anBC0 HB3KO- 

qacToTHHx cocTaBjratomBx HeodxoKBM doJiBmBfi ypoBeHB tokb 

BOflMarHBHBBaHBB , H6M JUW BHCOKOTOCTOTHHX. Ha npaKTBKe 
BHdBpaBT "KOMUpOMBCHHR" <$BKCBpOBaHHHH" ypOBeHB T0K3 

nojoaarHB^BBaHBfl . Ilpa stom Mo,ny jwhb ohhhg bosmouchoctb 
25 MarHBTHoro HocBTejia acnojiB3yK)Tcfl He hojihoctbo. 

B odJiacTB bhcokbx nacTOT 3anBCB MojtyJimiBoHHHe bo3- 

MOEHOCTB nJICHKB HeflOBCnoJIB3yiOTCH Ha (10-14) jtB, a B 
OtaaCTB HB3KBX - Ha (2-4) JtB, B SaBBCBMOCTB ot BH(5paH- 

Horo TOKa noffiwarHBHBBaHBH. CBrHajra c dojn&nBM 3HepreTB- 
30 necKBM ypoBHeM b odjracTB bhcokbx nacTOT aanBca npa 

3T0M 3anBCHBaK)TCH C BCKaiKeHBHMB, BH3HB8H dOJIBmofi ypOBeHB 
BHTepMOXCyJUmBOHHHX BCKaxeHBfi.. 

to Toro ^TodH noOTecTB aHepreTBKy caraajroB 3anBca 

nofl B03M0SH0CTB MarHBTHoro HOCBTejW, nOHBBJIBCB CHOCOOH 

35 3anBCB carHajroB c HBHaMBnecKofi KoppeKHBeg carHajra b od- 
JiacTB bhcokbx nacTOT ( jp , A, 53-30324). HBHaivnreecKafl 
KopperatBH ocymecTBjweTcH y ctpoSctbom , orpaHBHBBaromBM 
tok 3anacB hb bhcokbx ^acTOTax (agrs $bpmh AKaft a TaK 
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inajiee). 3toi1 ate nejin cjryscBT BBeaeHBe "cneKTpajiBHoro cko- 
ca" b cnocoeax 3airacB c KoMnaimepHHMB cBCTeMawna myMono- 

HHSCeHHfl (KOMnaimepH " Dolby C", "Dolby CR","DEX" ) 
(Dolby R.I1."A20 db Audio Noise Reduction System for 
5 Consumer Applications" Journal of the Audio Engineering 
Society , 1983, Vol.31, £ 3, p. 98-113). OflHaKO "cneKT- 
pajIBHHH CKOC" OTpimaTejILHO CKa3HBaeTCfl Ha flBHaMB^eCKBX 

xapaKTepncTHKax KaHajia aanacB npa Majmx ypoBHflx carHajra 
sanacB (Menee - 15 aB) , t3k kbk HaimoH awinaHTyflHo-'rac- 

10 tothoh xapaKTepncTHKH (A^IX) "cneKTpa^BHoro cKoca" He 3a- 
bbcbt ot ypoBHH Bxo;HHoro carHajra 3an0ca. 

H3BeoTeH TaK«e cnocotf sanncH, npejwoTseHHHft onemaajiBc- 
T3MH <$BpMH " Dolby Laboratories "(Feldman L. "Inside 
Dolby HX", Radio Electrohics , 1982, 2, p.77-79). Oh 

15 0CH0B3H Ha flHHBMH^eCKOM H3MeH6HH0 TOKa BHCOKOHacTOTHOrO 

noflwiarHH^niBaHBH b 3aBBCBMocTB ot ypoBHH b cneKTpajiBHoro 
cocTaBa cBraajra sairocB b nojry^Bjr H83BaHB6 "Dolby HX". 

C yBejIB^eHBeM ypOBHfl BHCOKO^iaCTOTHHX COCTaH^flKJmBX B 

cneKTpe cBraajia 3anacn " Dolby HX" aBTOMaTH^ecKB ywieHB- 
20 maeT tok BHcoKonacTOTHoro noflMarHB^raBaHBfl , TeM cawuM 
cyn&n "KpBTB^ecKyto 30Hy" HaMarHB^BaHBH, noflpotSHo onBcaH- 
Howy M.B.raTjnm "MarHBTBBH 3anBCB cBraajioB", 1981, 

PaBBO B CBH3B, MoCKBa, C. 45-52. DpB 3T0M yCJIOBBH 3aHBCB 
BHCOKOHaCTOTHHX COCTaBJMKHIlBX CBrHBJia yjiy^maroTCH. B 

25 3Tot cacTeiwe c iibjibk) cHBseHBH BCKaseHBl KpoMe Toro ocy- 
uiecTBJweTcfl flBHaMBHecKan KoppeKuira cBrHajra sanacB b o(5- 
jracTB BepxHBx ^ictot, orpaHB^BBas bx Ha ypoBHe (-8) - 
(-12) £B ot HOMBHajiBHoro . B cTaTBTOCKOM pemBMe cBCTeMa 
"Doihy HX" otfecne^BBaeT noBHmeHne neperpy30">iHot cnocoti- 

30 HOCTB HJieHKB Ha (10-14) SB B flOBOJCBT TeM caMHM flBBBMB- 

^ecKBfi flBana30H b odjracTB bhcokbx ^acTOT js.o TeopeTB^tec- 
kb B03MosHoro. Ojjbbko niBpoKoro npaKTBHecKoro npBMeHe- 
HH3 3anacB no 3T0My cnocody He Hanwa. Hejio b tom, tto 
Bee chocodh MarHBTHofl 3anBCB, BcnoJH>3ynmBe cBCTeMH 
35 BBHaMH^iecKoro noflMarHB^BBaHBfl (CJDI), npe jcy cMaTpBBa kt 
Bono jib 3 OB3HB e ocoueHHocTeffi ^ejioBe^iecKoro anyxa - ot- 
cyTCTBBe peaioiHB Ha KpaTKOBpeivreHHHe BcicameHBH 3ByKa, 
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B03HHKaromue H3-3a KOHeraoro BpewieHH cpadaTHBanoa ycTpoft- 
ctb, ynpaBJKBJfflHX tokom noflMarHH-qHBaHiw. OflHaKo sto He 
Bcema TaK, 'H cjiymaTejiB motot tooto pa3jnraaTB neecTecT- 
BeHHHe npH3ByKH b sanncHx cornajroB. IIpoHcxaunT 9 to no 

5 HecKOJEbKHM B3a0MO3aB0C0MHM lipB^HHaM: HSKoppeKTHO BH(5pa- 

hh xapaKTepncTHKH peryjmpoBaHHH TOKa noBMarH0^HBaH0H b 

38B0C0MOCT0 OT TOCTQTH 0 ypOBHfl C0rHaJIOB 3811000, a ycT- 

poftcTBa, peaji03ysjm0e BudpaHBus xapaKTep0CT0K0, 0M6kjt iijio- 
X0e B0HaM0^ecK0e xapaKTep0CT0K0. Octbhobomch hb H0x nofl- 
10 potiHee . 

XapaKTep0CT0K0 pei^jrapoBairafl tokb noKMarH0^0BaH0fl 

B 3aB0C0MOCT0 OT TOCTOTH 0 ypOBHH C0rHEUia 38II0C0, K8K 

npaBR&o, nony^aioT 3Mnep0qecKO jvm HecKOJ[BK0X $0KCHpo- 
B3HHHX ^aoTOT 0 ypoBHeii 3an0C0. B nsmeui cjjy^ae, kbk 
15 3to ocymecTBjraeTCH eme b obhom 03bccthom cnocode (H.Cy- 
xob "AsanTOBHoe noflMarH0^0BaH0e 0J10 cnoBa o OTHawnreec- 
kom", 1991, Pajwo, Jfc 6, c. 52-56), xapaKTep0CT0K0 Moae- 

JrapyKJT B yCJIOB0J3X, dJI03K0X K peaJILHHM, C MHOSeCTBOM H0- 

HawnreHo 03MeHHRM0XQfl cocTaBJononrax cnrHajia b pasjra^HHX 
20 ero ^acTOTHax odJiacTax. H xoth noiUMannreHBaromee aeiicT- 
B0e jrodoft cocTaBJKKJmeii, a Tamce Bcex cocTasnJinnrax C0iv 
Hajia 3an0c0 mosst ohtb hojihoctb© cKOMneHC0poBaHo on- 
peflejreHHHM yMeH£meH0eM ypoBHH BHcoKo^acTOTHoro noflMarH0- 
mBamisi, onT0Majn.HHx ycjioB0fi 3an0C0 wis Bcex nacTOT sa- 

25 H0C0 EOd0TBCfl HeBOSMOSHO, T3K K3K 3T0 yMeHtmeH0e He dy- 
HeT OIIT0MaJEbHHM juw caMoft cocTaBJWionieii. H HaodopoT, 
ecjra yMeHBmeHHe FI noflMarH0^0BaH0fl onTHMajiBHo jpw 
BHdpaHHoS cocTaB^tsEJiiieK cneKTpa, ee noflMarm^raBaramee 
aeficTB0e He nojraocTBto KOMneHeopyeT BosHBKaromyio np0 9tom 

30 HeonT0MajE&HocTB noflMarH0"TOBaH0ji jura jtpyrnx ^bctot 3311000. 
Huff sajiBHeamero 03JiomeH0Ji H3BecTHoro ypoBHfl TexH0- 
K0, odocHOBaHHocT0 Kp0T0K0, a Taicsce nocJieByromefi nejrecood- 
pa3HocT0 nocTanoBK0 sawm npejuraraeMoro 03odpeTeH0H, 
HeodxoflOMo odpaT0TBca k (Jor.I, r«e noKa3aHH Kp0BHe noa- 

35 J«iarH0Ti0BaH0j3 jpw 03BecTHHx cnocodoB 3an0C0 c $HKO0po- 
B3HHHM noBMarH0H0BaH0eM 0 c 0cnojiB3OBaH0eM CHH, nojiy- 
Hemme 3Kcnep0MeHTajiBHo. 
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Ha rpa$nice l£ - 9$$ck T0BHHti tok nojsviarHB^HBaHHJi 

Jpffl flaHHOt toctoth c y^eTOM TOKa M noflMarHBHHBaHHfl , 

B3anMHoro noBMarHH^HBaBMuero ^elicTBHH ■qacTOT sairacH 0 
9<$$eKTa caMonoflMarHH^HBaHHfl , I n - oriTBMajiBHHH tok nofl- 
5 MarHHHHBaHHH, o(tecne*i0BafoinHil MaKC0Majn>Hyro oT^a^ hoch- 
Tejw Ha flaHHoft TOCToTe, f k f 0 - TeKymas 0 BepxHaa 
^acTOTH 3an0CBiBaeMoro corHajia. 

Kp0Bne I 0 n bb $0r.I othochtch k cnocody 3311000 
c $0KC0poBaHHHM noflMarmre0BaH0eM, upmaa 06 (Ha rpa$0- 

10 K9 OOBMemeHHaH C OCBIO ^IBCTOT -^) COOTBeTCTByeT OIIT0- 
Ma JIB HUM T0K3M IIOSMarH0^0BaH0ji JpIfJ BCerO HaCTOTHOrO iH08- 

na30Ha. B peajiBHux aimapaTax 3an0C0 c 3>0KC0poBaHHHM to- 
kom noBMarH0^0BaH0fl kp0bhs nowviarH0^0BaH0fl npoxoiWT Mencay 
Kp0BHM0 I 0 n, nepeceKan ocb ^ctot Messy To^ncaM0 b 0 
15 ^ , b 3aB0CBMOCT0 ot BHtSpaHHoro TOKa F5 nojlMarH0^0Ba- 

B cnococlax 3anBc0 c HcnoJE&30BaHHeM CM JUw Majmx 
BxoflHux c0rHajioB (MeHee - 20 £B ot hom0H3 jibhopo ) bh(50- 
parooT Kp0Byra noflMarmre0BaHHH b oojiacT0 kp0bo3 n ± I aE. 
20 C poctom BxoflHoro c0rHajia 3an0C0 Kp0Baa no,mwarH0^0BaH0fl 
onycKaeTCH flo Kp0BoS n, iy 0jra y b 3aB0c0MocT0 ot bu6- 
paHHoH rjryd0HH Moflyjum00 tokb FI noflMarwi0BaH0fl . Kp0- 

BaJI 17 COOTBOTCTByOT OIIT0MajIBHO BHt5paHH0H XapaKTep0CT0- 

Ke pei7jrapoBaH0fl CJHI, c to^k0 3peHBH pacm0peH0H jWHaura- 
25 ^eoKoro juaana30Ha jighth b o6jracT0 BepxH0x qacToT 3an0C0, 

OSHaKO HeonT0MajIBHOCTB TOKa noSMarH0H0BaH0H MR OPOBHBX 

0 H03K0X ^acTOT san0C0 B03pacTaeT np0 btom Ha (2-3) j(B. 
Ilp0 yMeH&meH00 rjiydOHH peryjrapoBaHM TOKa noflMarra- 
^0BaH0a ao 3 bB HeonT0MajiBHocTB ero jura cpenH0x 0 H03K0X 

30 racTOT yMeHBmaeTcfl Ha (1-3) aE, ksk noKa3aHo Ha Kposofi HI. 
Kp0Baa y noKa3HBaeT cjiyqafi nepeKOMneHoaiura b CJH, ^to 
Hedjrarorrp0HTHo cKasuBaoTCH Ha oTjta^e njreHK0 Ha Bcex nac- 
TOTax 3an0C0. HpaKT0HecK0 BHCtaparoT komupombc Mesay oTjia- 
■qefi iweHK0 Ha bhcokox 0 H03K0X racTOTax san0c0 0 BHd0- 

35 pa kit MaKC0MajiBHyB3 rjiyd0Hy pei'yjmpoBaHHH TOKa Wl nojqwar- 
H0 T i0BaH0H Mescny Kp0BHM0 ID 0 U. 

JteHHue rpa$0K0 nojiyieHH sbtodom flByxc 0rHajn>HHM Me- 
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TofloM Ha annapaiax $hpmh "Pioner n Pioner 333" 
(KpHBaff ID), oCHameHHOM C0CTeMoft "Dolby HX pro n (Pannel 
Ch."Bang et Olufsen Jnnove: Le Dolby HXpro.le Hauf - 
Perleur , I98I,Novembere Jl 1674, p. 94-97 ) , ft annapaTe 
5 3anncn no cnocooy c ajcanTHBHHM fl0HaM0necK0M nojoaarHH^H- 
BaimeM (H.CyxoB "AflanTHBHoe noBMarHH^HBaHBe hjth chobs 
o BHHaMH^ecKOM" , 1981,. Psmiao, * 6, c.52-56) (Kp0Baa 17). 
IIoflaBa^HCB cnrHajra lacroToft F 0 , ypoBHeM - 8 j?E ot ho- 
M0Hajn>Horo n nepeMeHHofi ^acTOTofi ot 0 flo P 0 , ypoBHewi - 

10 10 £5 OT HOMHHaJIBHOro, TO eCTB 03MepeHHfl npOBOAHJIHCB 
TOXCHTHajrbHHM MeTOKOM. 

npaKTH^eoKH KpHBHe I-y smnnmca MaTeiwaTH^ecKH rjiaj- 
khmh (He HMewT To^eK SKCTpewiyMa) tojilko TeopeTiraecKn 0 
np0 cTaT0necK0x HHCTpyMeHra^BHHx HSMepeHHHx. to peajiB- 

15 hhx 3ByK0BHx c0rHajroB, c MHosecTBOM 03MeHHiom0xcfl bo BpeMe- 
H0 cneKTpajEbHHx cocTaBJwromnx KpHBHe I-y noflMarH0^0BaH0fl 
npeotJpeTaioT $opiwy nojroc mopHHoii (1-2) jfl3 b saB0C0MocT0 
ot napaMeTpoB BxoflHoro carHajia, cysaHCB no I flE b o(5- 
JiacTH H03K0X qacTOT. 3tot HeflocTaToK 0MeeT 0 cnocod 

20 san0C0 c <$0KC0poBaHHHM noBMarH0^0BaH06M npH ooJTBtirax 
bxoahhx cBrHajrax (-15) - (-10) b odJiacT0 Bepxmix 
toctot. to ero ycTpaHeH0H b cnocodax 3an0C0 c CUn He- 
flocTaTOHHo TOJffiKo aMmrnTyflHo-racTOTHoro anajr03a cHraa- 
jra 3an0c0, HeodxojWM aHajra3 cneicrpajiBHofi mroTHocTn C0r- 

25 Hajia 3an0C0 0 MOJtyjnmn0 Tona FT nojnviarH0^0BaH0H no pe- 
3yjn.TaTaM 3Toro aHaji03a, ^to 3Ha-q0TejiBHo ycjioasnjjio oh 
c0CTeiwy 3an0C0 0 bhxojwt 3a paMK0 3aaa^0 saHHofi pa3- 
paooTK0i Ha npaKT0Ke napaiweTpH BSBemoBaronusx $0jibtpoe 
c0rHajroB ynpaBjreH0H MoaejrapyBT nojc ycpe^HeHHyio 3Hep- 

30 reTHKy c0rHaaoB 3an0c0. 

Bee cica3aHHoe BHme othocbtch k BHdopy xapaKTep0c- 
T0K peryji0poBaH0H TOKa m nojDvrarH0H0BaH0H, He saipari?- 
Ban napaiweTpH ycTpoficTB, 0x peajr03yram0x. IIocJieHrae aojm- 
hh c Tpedyeiwofi ToraocTLto peiyjrapoBaTE tok noflMarH0^0B3- 

35 hbh np0 no^ane Ha bxoa peajn,HHx »0BaM0^Ho-03MeHfliom0xcH 
c0rHajioB. Peryjr0poBaH0e ocymecTBJweTCH nocpejtcTBOM or0- 
oanmefi, nojiyneHHoii aeTeKT0poBaH0eM bhcokoh8ctothhx coc- 
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TaBJiHKJmHX cnrHajra sanncH, KOTopaa HeceT jnanm ycpeaHeH- 

HyKJ HH$OpMaHHK 0 DOflMarHH^HBaDIIjeM iHefiCTBHB BHCOKOTOCTOT- 

hhx oocTaBJMiomHx cnrHajra, KoTopaa eme 6om>we ycpeaHfleT- 
ch b nocJie^yomBx sbshbhx nenefi ynpaBjreHna tokom FI noa- 

5 MarHH^HBaHHH . Bee bto bhooht KaK cTaTireecKyE) (ns-3a He- 
jiHHefiHocTB 3BeH£eB nenn ynpaBJiennfl) , TaK 0 HBHaMHHecKyto 
(H3-3a KoHe-rooro BpeweHH pacnpocTpaHeHiw cnrHajioB b ne- 
hh ynpaBjreHBfl) norpeniHocTH b peajrasanan BHdpaHHofi kphboS 
noflMarHHHHBaHiiH . 

10 Ha rpa$HKax kphbhx I-y nojCMarHH^HBaHEfl BaHHue hhct- 
py Me HTajTLHue norpeniHocTH npoBojWT k pacnrapeHEiK) noJioc 
nojjMarHH^EiBaHHfl ao (3-6) j£E, tto moskt He tojibko cbohhtb 
na HeT npeHMymecTBa cnocodoB 3anac0 c CHI, ho 0 0motb 
cydteKTHBHoe yxyjmieHne 3ByqaHHH $oHorpaMM, sanncaHHHx 

15 no naHHHM cnocodaM, no cpaBHenaio co cnocodoM 3an0C0 0 

$HKC0pOBaHHHM TOKOM ETC no«MarH0^0BaH0fl . IIp0MepOM STOMy 

MoweT cJiys0TL cnocod 3annc0 no c0CTeMe "Dolby HX", 0cnojn>- 
3yiomefi wpmmm npaMoro peryjrapoBaHHfl Tona no3DwarH0^0BaH0H 
(npa 3tom HejnaHefiHocT0 oTflejrbHHX 3BeHBeB nen0 ynpaBJieH0fl 
20 cyMMHpyiDTCH) 0 0Merameft doJiBmyK) fl0HaM0^ecKyjo norpeniHocTB 
b peanH3an00 BHdpaHHoft Kp0Boii nonwarH0^0BaH0fl ( BHdpaHH 
dojiBmoe BpeMeHa 3ana3flHBaH0a np0 pacnpocTpaHeH00 carna- 
jtob b nen0 ynpaBjreHHH renepaTopoM cT0paH0ff - noaMannniK- 
BaH0fl). 

25 M3B6CTHH TaKse doaee coBepmeHHHe cnocodH 3an0C0 0 

ycTpoifcTBa, peajr03yom0e nx (cacTeMa w Dolby HXPro" (Pannei 
Cb. "Bang e-t Oluf sen Jnnove: Le Dolby HX pro. Le Hauf- 
Parleur , 1981, Novembere ' J| 1674, p. 94-97) 0 C0CTeMa 
MarHHTHoS 3an0C0 c ananTHBHHM juiHaMH^ecKHM noflMarH0^0- 

30 BaHneM ( su, A, 1448357), b kotophx jum yMeHBmeH0fl cTa- 
T0^ecKoii norpeniHocT0 oTCJiearaBaraiff BHdpaHHot kpoboh noa- 
MarHH^0BaH0H nent ynpaBJieH0j3 tokom noawranra^BaHiw ox- 
Ba-qeHa neTJieS aBTopeiyjrapoBaHHH, a jum yMeHBineHOH BpeMe- 
Ha pacnpocTpaHeH0fl carnajioB ynpasjieOTH ynpaBJWBT He ca- 

35 M0M reHepaTopoM ToKa cT0paH0fl - noflMarH0q0BaH0a, a ne- 
nBKJ npoxosaeHBH caraajra ot reHepaTopa k rozroBKe sanaca. 
M3 Teop0H aBTOM3T0K0 03BecTHo, tto doJiBmyio GKopocTB yn- 
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paBJieHHfl HMeioT ycTpoficTBa c mshbidbm noTpedjremieM 3Hepraa 
npa npoHBX paBHHx ycJioBBax. Bpeiw pacnpocTpaHeHaa carHa- 
jia ynpaBJieHHfl nponopnaoHajiBHo cTenena oTiuroHeHBa ynpaB- 
jweMoro napawieTpa ot HOMBHajiBHoro , b aaHHOM cjiy^ae-rjiy- 

5 6me aMmiBTyaHofi Mosyjranaa carnajia m nomavwumBamsi. 
B cnocode MarHBTHoE 3anaca c aaanTHBHHM jtfiHaMH^iecKBM 
noBMarHHHHBaHHeM BHdapaeTcs dolman iviydBHa ynpaBJieHBfl 
tokom noflMarHH^HBaHM (doJiee 6 &E), ^rro cHBsaeT dHCTpo- 
jjeftcTBae neTJia ynpaBJieHBa. IIpB ypoBHe bhcoko^eictothijx 

10 cocTaBJMHimBX cBrHajia sanacB, doJiLraeM aaHaNnzraecicoro 80a- 
na30Ha HocBTejw (doJiee -8-10 aB), rjiydKHa MOEyaaiiBB 
ToKa WL nojiMarHB^fflBaHBfl npoaoJisaeT B03pacTaTL, npaBojW 
k doJiBmefi norpemHocTB b peanB3aiiBB BNtipaHHoft kpbboS noa- 

MarHBHHBaHBfl. 

15 ypoB6HL 3anBcn caMoS: BHcoKo^acTOTHoii cocTaBJWDinefl npn 
3tom 0TadBJiB3BpyeTQfl (doJEbniofi nepeMo^yjiHi];BK HocBTejia He 
B03HBKaeT), ho ypoBenb BHTepMoffyJumaoHHHX BCKaseHBfl npa 
3tom 3Ha-qBTejiBHo B03pacTaeT (ao -10 j£S), npaBoflfl k Hen- 

pBflTHHM npB3ByK8M B odJiacTB CpeflHBX TOCTOT. 

20 H3 nowreflHero caeayeT , -qro npa jehhom cnocode sana- 
cb, aafomeM npa cTaTB^ecicoM pestawie B3NiepeHBfl napaiweTpoB 
noBumeHBe neperpyso^Hofi cnocodHocTB HocBTejra b odJiacTB 
bhcokbx "toctot flo 16 jsB f peajiLHoe pacmapeHae SBBBMBHecKo- 
ro EBanasoHa cocTaBjmeT (5-10) jlB, b saBacaMocTB ot bh6- 

25 paHHoro cxeMHoro pemeHBfl b KpBBofi noflMarHBHBBaHBfl. IIpB 
ypoBHHx BXoaHoro caraajia b odJiacTB BepxHax nacTOT -I2jB 

B dOJiee OT HOMBHaJIBHOro DlBpBBB XapaKTepBCTBKB UOBMarHB- 
^BBaHBH B odJtaCTB cpe^HBX HaCTOT SHaHBTejIBHO B03pacTaeT 

B3-3a yBejnreeHBfl BpeMOHB npoxosneHBfl cBrHajroB ynpaBJie- 
30 hbb b Bee doJEbmero oTCTaBaHBfl 3$$eKTa B3aaMHoro nojcviar- 
HB^BBaHBfl BepxHBX HacTOT Ha opejiHae ot yMeHMieHBtf TOKa 
B^ noaMarHB^BBaHBfl. Ho paccMaTpaBaeiaoMy b (su , a, 
1448357) cnocody MarHBTHofi sanacB npaKTB^ecKB HeB03Mos- 
ho BecTB sanacB bb ycKopeHHux cKopocrax nepe3anaca a 
35 BMnyjnbCHHx carHajioB b annapaType Toraofl MarHBTHoft 
3anBCB no npB^BHe HeaocTaToraoro dHCTpoaeficTBBH neTJia 
aBTopei^jrBpoBaHiw TOKa noaMarHB^BBaHtw. 
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JXjkj peajiBHoro pacmapeHBfl BBHaMB^ecKoro aaanasoHa b 
odJiaoTH Bepxirax *eictot 3annca HejtocTaTo^Ho tojibko Mojcyjw- 
n.aa TOKa B 1 ! noflwarHn'TOBaHtjfl , HeooxoflBMo bbgcth ABHaMH- 
HecKytu KoppeKmaw cBrHajia 3anacB. to jiBHeapasanjiB xapaie- 
5 TepncTHK ero HeooxoflHMo oxbbthtb neTJieft aBToperyjiapoBa- 
HHJ3, Bpeivw npoxoHjceHHfl CBPHajioB ynpaBjieHBH no kotopob" 

HySHO 3Ha^BTejIBH0 COKpaTBTL. 

HcnOJIB30BaHBe iUHBBMBT-teCKoft KOppeKIBM BHCOKO^aCTOT- 

hhx cocTaBJWHjniBX carHajia 3anBCB JiBHeapB3apyeT nponecc 
10 3anBcB, b caMOM aejre: MarH0To$OH, ocHame hhhM CjDH, HacT- 
paBBaioT cHa^rajia no ypoBHio 3anacB - 20 jtB ot HOMBHajiBHo— 
ro flo noJiyqeHBfl jiBHeHHoft A1X bo Bcewi aaanasoHe racToT, 
nocjre ^ero, yBejianMBEw ypoBeHB BxoflHoro CBrHajia, 3aBaji 
oTjia-qa jiohth Ha bhcokbx *iacTOTax KOMneHcapyiOT yMeHBtne- 
15 HgeM TOKa nowiarHBqBBaHHH. IIpB btom hocbtojib oKasHBaeT- 

Cfl B "KpBTB^eCKOM, OIIT0M8JIBHOM COCTOflHBB", HetfOJIBlflafl 
HeoUTBMaflBHOCTB T0K8 IIOHMa rHB^BB8HBfl (±IJtB) ITDBBOiUBT 
bjib k nepeMojtyjifmaa JIOHTH B yMeHLOeHBKJ OTHa^B, BJIB K BHtf- 
pocy Ha kH 3arrBcaHHoro cBrHajra b oojiacTB BepxHBX ^acTOT. 

20 JfejIO B TOM, HTO C yMeHBHieHBeM TOKa noJtMarHB^BBaHBfl BM6C— 

Te c yBejia^eHBeM KBHaMB^eoKoro flaana30Ha HocBTeju? bo3- 
pacTaeT ero ^BcraaTejiBHocTB b otfjiacTB BepxHBX ^acTOT 
3anaoB, to ecTB noflBJiaeTCH nom>m A^X (M.B.Pbtjibh, "Mar- 

HBTH3H 3anBCB CBrBBJIOB", 1981, PaflBO B CBH3B, MoCKBa, 

25 c. 45-52). 3tot noiH^eM KoMneHcapyeTc.fi nepeMoiHyjiimBeii 

jreHTH, a yBejnreeHBe HBHaNnreeckoro anana30Ha JieHTH acnoJiB- 
3yeTca KaK nojioEBTejiBHHfi 3$ffieicT. iHdafj see nepeMoEyjifmaa 
HocBTejifl BJie^ieT sa codoft yxyflmeHBe napaiweTpoB 3anacaH- 

HHX CHrHaJIOBI POCT ypOBHH BHTepMOJtyJWIIHOHHHX HCKaHteHBfi, 
30 MOSyJIfmBOHHHX myMOB, yMeHBDieHBe OTfla^B HOCBTejIH, 0 TaK 

flajiee. JSjin KOMneHcanaa yMeHBmeHBfl oTHana TpetiyeToa ao- 
noJiHBTejiLHoe yMeHBmeHae TOKa noflwiarHB^BBaHafl. Ecjib ate 
BJifl yMeHLmeHBfl BHdpoca A*K npa yMeHBnieHaa TOKa noiiMar- 

HBHBBaHBfl BCUOJIBSOBaTB He nepeMOflyJUIIIBlO JieHTH, a 

35 qecKyw KoppeKiiaio carHajia 3anBCB b odjeictb bhcokbx nac- 
tot, to BMecTe c yjiynmeHaeM napaMeTpoB sanBcaHHoro 
carHajia noTpe6yeTc.fi MeHBiuan rjiyoBHa ynpaBJieHBH tokom 
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no.w«iarHEra0BaHHfl npa tioaBnieM Ha 1-2 jtB pacranpeHBH iUHHaMB- 
necKoro .HBanaaona b odjracTB Bepxrax TiacTOT. Hpu btom 
HeonTBMajrbHocTL TOKa nomrarHHHHBaHM b (+1 aE) npaKTB— 
^ecKH He BjmaeT Ha jiBHeiiHocTB KaHajia 3anncH b odJiacTB 

5 BepxHux toctot, TaK Kan cnrHaji 3an0CE, no^aBaeMHt Ha 
rojroBKy sannoH ocTaeTca mshbuibm KpBTB^ecKoro biuiotb eo 
ypoBHeS BxoflHoro carHajra -10 aE ot HOMHHajrtHoro. 3to 
ho3bojibjto dH BH(5paTB fljffl ynpaBJieHBH tokom noflwarHB^B- 
BaHHa KpuByo iy Ha $ar.I npa otkjioh6hhh ee ot cpejwe- 

10 ro nojiosteHHfl Ha (1-2) jtB npa HowiaHajiBHHx ypoBKHx peajn,- 
hhx 3ByK0BHx cBrnajioB b odjiacTB BepxHHx -qacToi. IIpK- 
^eM b odjracTn cpejiHHX 0 hhkhkx toctot 3anBC0 oHa 6u 
nepexojinjra b KpaByio iy», cooTBeTCTByfomyio dojree to*i- 
hoh KOMneHcanBH HejiocTaTKa, TOKa noaMarHB^BBaHB.s, Tan kbk 

15 caiwa rjiydBHa peryjinpoBKH tokb iioaMarHBHBBaHBH HecKoJiBKo 
yM©HMH0Toa Kim Tex se ypoBHeii bxoehhx cnrHajioB 3an0oo. 

Hps doJiBiirax Ko3cp$0H0eHTax aMmraTyflHoft mmymufm 
B03pacTaa)T BcKaseHBH $opm cBraajia FI noawiarHBHBBaHBfl, 
hto yxyjimaeT myMOBue xapaKTep0CT0K0 nponecca 3airac0, 

20 yxyfluiaeTcj? ycTotaBocTB ueum aBTopeiyjrapoBaHHH TOKa 
nojwarmreHBaHBH. to ycrpaHeHoa 3Toro HeaocTaTKa mokho 
pa3!50TL npoijecc peryjiBpoBaHBB TOKa nonMarmreHBaHM Ha 
HecKOJiBKo CTaaBii, HanpBMep: oflHOBpewreHHo peryji0poBaTB 
■^acTOTy, aMUJiBTyay 0 $opr/iy c0rHajia TOKa nojiMarHB^HBa- 

25 H0s. TjiydBHa peryji0poBK0 Kasmoro napaivreTpa npa stom 
yMeHBfflBTCH Ha (3-6) jsB no cpaBHeHnro c EayfaHoft aMiura- 
TyflHoro ynpaBjreHHH, ^to hojdrho noJiosMTejiBHo cK33aTBCH 
Ha dHCTpojieHCTB00 0 ycToifaBBocT0 neTJiB aBToperyjrBpoBa- 
Hua. HocjieaHee bo3motkho peajr03OB8TB Ha da3e mBporao-HM- 

30 nyjiBCHoro MeTosa (r.KoaptroeB "Ome Beans* 3a MarHBTHaa 
3an0c", 1987, PaaBo, TejreBB3Bfl, ejreKTpoHHKa, 4, 
c. 18-20) nojiy^eHBfl TOKa 3anBCB. 

IIpB dojTBineM dHCTpoaegcTBBB ozbm ynpaBjreHBa TOKOM 
nojuwarHBHBBaHBH yweHBinaeTca TaKK© spewm npedHBaHBfl 0x 
35 e COCTOHHB0 otjih^hom ot HOM0Hajn>Horo , ^to yMeHBinaeT 
3®peKT cyfoeKTBBHoro omymeHBJi "padoTH CUT, Beat jradoe 
03MeHeHBe ypoBHH nowaaraa^HBaHHJj 3BTpar0BaeT nejmfi 
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xapaxTepucTHK carHajia 3anncn: A^IX, jiBHefiHocTB (ko9$$b- 

D^ieHT rapMOHHK), ^yBCTBHTejItHOCTB, 7P0B6HB MOJtyJIfJIIBOHHHX 

myMOB (B.r.Kauremtep "MciraTaHan cTyaBtax MarHBTo$OHOB", 
1979, CBA3L, MocKBa, c. 30-44) 0 T3K aajiee. 

5 HandoJiee (3jih3Khm no CBoefi TexHH^ecKofi cynraocTB k 

npejwaraeMOMy B3odpeTeHBK> npeacTaBJiHeTCfl cnocod MaraaT- 
hoii 3anncn c aflanTBBHHM noimwarHB^BBaHBeM (su , A, 1448357), 
b kotopom npa ocymecTBJieHHH 3anHC0 0H$opManaoHHoro cBr- 
Hajra Ha MarHBTHHH HocBTejiL, hb roJioBKy sanncH noaaioT tok 

10 caraajia 3an0C0, coinepKamBH 0H$opMay0Ej, 0 tok BucoKo^ac- 
TOTHoro (FI) noflMarH0H0BaHHB. OflHospeMeHHo b napajuiejiB- 
hoiI u;ert0 ocymecTBjiHfOT npeodpasoBanae cyMMH tokob car- 
Hajia 3an0c0 0 c0rHajra noflMarH0^0BaH0fl b cnraaji ynpas- 
jieHHJj, KOTopHft 0cnoJiB3ys3T fljw ynpaBjreHBfl amiJiBTyaoS tokb 

15 nowarH0^0BaHHH. IIpeodpa30BaHBe npeacTaBjuieT codoft npouecc 
ycBjreHBB ehc oKo^ac tothhx cocTaBJWKmiax cneKTpa corHajia 3a- 
iihch no cpaBHeBBH) c tokom B^I noaMarH0^0BaHBH, asBecTHHii 
K3K nponecc B3BemaBaH0fl. 3aTeM B3BemeHHH0 caraaji .neTeK- 
TBpytoT 0 noJiy^eHHHH npofleTeKTBpoBaHHHH c0rHajr cpaBHBBaiOT 

20 c onopHHvi HanpHKeH0eM, noJiyras carHaji cpaBHeHan, KoTopna 
BHnojnweT pojn> carHajia ynpaBJieHBH tokom noaMarHB^BBairafl 
(To^Hee - ero aivinjiaTyBHoro MojtyjrapoBaHBfl ) , aodBBaacL 
pacuiapenafl noJiocH sffcfeKTBBHo 3anacHBaeMHX ^acTOT. OflHa- 

KO B B 3T0M 03B6CTHOM CHOCOde He B03M0KH0 flOdBTBCfl HOJI- 

25 Horo BcnoJiBsoBaHBfl MoiHyjianaoHHoia cnocodHocTB HocaTejiH 
3anacB juir peaaBHHX 3ByKOBHX OBrnajioB, He yxyBman oc- 
hobhhx napaMeTpoB 3an0caHHoro carHajia (jiBHeiiHocTL 
aivnuiBTyBHo— ^acTOTHon b $a30Bo-HacTOTHHx xapaKTepBCTBK 
(A*JX m "TO), HejiBHefiHue a BHTepMoByjmnBOHHHe acKaraeHBjj) 
.30 no npa^BHe Toro, ^to HecoBepineHeH ajiropBTM onTBMB3an,BB 
TOKa noJtMarHBHBBaHHH , TaK Kan bo— nepBHX jpm ero ynpaB- 
jieHBfl BcnoJEB30BaHa iyiydoKan Mojtyjwnafl o&Horo napaMeTpa 
(amjmnym) , ^rro yxyjunaeT aBHaMB^ecxae xapaKTe pac tbk 0 
CUE, ycToiraBBocTB ne'TJiE aBTopery^apoBaHBa a BCKaseHBn 

35 $opmh TOKa nowyiarHB'qaBaHafl. 

Bo-btophx He^aHetocTB kH 3an0caHHoro CErHajra nps 
yMeHBflieHB0 TOKa noaManra^BBaHBa KoMneHC0pyeTca nepeMo- 
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ayjumaeii jreHTH, a He nocpeacTBOM flBHaMBHecKoft KoppeiajBH 
cBraajia, KOTopan KpoMe Toro yMeHBmaeT Tpedyewyio ivryda- 
ny MojtyjwiiHB ToKa noflMarHB^HBaHHH . 

KpoMe Toro dogmas rjiy 6ms ynpaaneHEw tokom noawiar- 
5 HHHEBaHHfl yBejm^HBaeT ^BCTBBTejiBHocTB napaMeTpoB 3anB- 
caHHoro CBrHajia k cTaTB^ecKot a flBHaMB^ecKOH norpeinHoc- • 

TB y CT3H0BKH T0K3 nOJMarHB^BBaHBfl , ^TO yCJlO&HfleT HaCTpOM- 

Ky cacTejvm b yxyjmiaeT napaMeTpa peajE&Horo 3anaoaHHoro 
carHaaa b ero BBHaMB^ecKoM bsmohshbb. 

10 HaadoJiee tjmsKUM no cBoefi TexHB^ecKofi cymHocTB k 
npejyiaraeMOMy B3odpeTeHB» npejKJTaBJDieTCfl ycipoftcTBo Mar- 
hbthoS 3anacB c ananTBBHHM no«MaraB^BBaHBeM (su , A, 
1539830) , b kotopom peaji03yeTcfl cnocod MarHBTHoM 3anBca 
c ananTBBHHM noflMarHBHBBaHaeM (su , A, 1448357), cosep- 

15 stamee ycaaaTejiBHyD cxeMy jsjm noJiy^eHBH BHipopManBOHHoro 
cBraajia, 0 djioK $opMBpoBaHaa caraajia bhc oKonac TOTHoro 
nowarHBH0BaHBJ3 . Hx bhxoah HenocpeacTBeHHo cbh3qhh c ro- 

JIOBKOft 3anBCB. yCTpofiCTBO TQKfBB COflepKBT dJIOK <$0pMBp0Ba- 

HBtf carHajia ynpaBJieHBJi tokom nojuvarHBHBBaHBfl , bxoh koto- 
20 poro noflKJiKreeH k nwroBKe sanacB, a bhxoe - k bxqjq 6jiorq 
$opMBpoBaHBH carHa^a bhcok onac ToTHoro nojDMarHB^BBaHBfl, 
hto cnocodcTByeT pacmapeHBio iiojioch sc^eicTBBHo 3anaoHBae- 

MHX "qaCTOT. 

0AH3KO B B 3T0M yCTpofiCTB6 HeB03MOSHO EOdBTBCH BOJI- 
25 HOrO BCnOJlB30BaHBfl MO^yJIflliaoHHOt CHOCOdHOCTB HOCBTejIH 3a- 

hbcb jyia peajiBHHX 3ByKOBHx cBraajioB, He yxyamaa ochobhhx 
napaMeTpoB 3anacaHHoro cBrHana, no npa^HHe Toro, hto 6jiok 
gopMBpoBaHBfl carHajia FI noflMarHa^BBaHBfl bhocbt 3Ha-<iBTejiB- 
Hyio norpemHocTB b tohhoctb ycTBHOBKB onTBMajiBHoro ToKa 
30 noflMarHBHBBaHBH, Tan KaK ynpaBjieHae ocymecTBJweTCB He- 
nocpe,ncTBeHHo doJEbmaM ypoBHeM carHajra noflMarHBHBBaHBH , 
a He BcnoMoraTejiBHHM cBrHanoM MeHBmeii modihoctb b aMUJiHTy- 

m. 

KpoMe Toro HyatHo 3Ha-?BTejiBHo yMeHtmaTB TpedoBaHHH k 
35 $BJiBTpaiiBa caimna noHMarHB^BBaHas , npa coxpaHeHBE Tpe- 
doBaHBM k napaMeTpaM 3anBcaHHoro carHajia. B btom B3BecT— 

HOM yCTpoflCTBe 3T0r0 CSejiaTB HeB03M0SH0, TaK KaK jum 

no-nyneHafl Tpedyewioii cHMMeTpaB cBniajia nojwarmraaBaHBfl 
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uPHXoehtch BKJiKraaTB b reHepaTop noj^MarHH^HBaHiaa LC - koh- 
TypH, cKopocTB ynpaBJieHBa carHajioM nofliviarHH^iHBa hbh Ha 
kotophx 3Ha^0Tejn>Ho naaaeT. 

3flecB HeodxoflUM ma$po-aHajioroBHM c0HTe3 carHajra 

5 uomarmmBaEM. 

B 3Tom h3B6cthom ycTpoifcTBe roJioBica 3aniao0 He bkjto- 
vem b ijeiiB odpaTHofi cehsh no Toicy sarrncH, ^to yxyaiuaeT 
npoijecc o6padoTKB caraajia 3anncH «o ero nofla^H hb tojiob- 
Ky b bo BpeMa 3airacB, a Tairace ycjiosHfleT HacTpofixy Bcero 

10 ycTpoficTBa b nejioM. 

B ojiok q?opM0poBaH0J3 BHcoKo^acTOTHoro noflMarHHHHBa- 
H0a Hejn>3fl BBecT0 yc0jr0TejiBHyio cxej^y, oxb3T0b ee neTJieii 
aBToperyaipoBaH0a . 

PacKpHT0e 03o(5peTeH0a 

15 B ocHOBy 03ot5peTeH0a nonoraeHa sana^ia co3flaH0fl TaKo- 

ro cnocoda MarmaTHoS 3an0cB, np0 kotopom ocymeciBJHJiocB 
ynpaBjreHHe qacToToi coraana BHcoKo^racToTHoro noflMarH0HB- 
BaHUfl 0 coKpamajrocB Bpeivra npoxonmemifl carHajioB ynpaBJie- 
ma, odecneH0Baa aflanTBBHoe now«iarH0^[0BaH0"e npo ywieHB- 

20 meHHOH CTaT0He ckoh 0 flBHaMinecKofi norpeiraocTB yoTaHOB— 
K0 onT0ManBHoro TOKa noiUMarHB^BaHHH ( a Taicae ycTpoiicT- 
Ba jura ocymecTBJieH0fl Tanoro cnoooda. 

Hoc TaBJieHHafl samara pemaeTcs TeM, hto b cnocode 
MarH0THoli 3an0C0 HH$opMaij0OHHoro c0rHajia Ha MaraHTHttfi 

25 Hoc0Teji&, 3aKJiKraaEJmeMca b tomato $opM0py»T cBraaji bhco- 
Ko^acTOTHoro noBMarHH^HBaHEw MarHHTHoro hoc0T6jih , noaasT 
ero 0 cBrHaji 3an0c0, coaepraanraft b cede 0H$opMaitBoHHmi 
caima, ^epes roJioBKy 3an0c0 Ha MarH0THHii HocBTejiB, 03 
c0rHajra san0c0 0 c0rHajra BHeoKo^acTOTHoro nojtMarHB^B- 

30 BaHEH gpopMBpyjjT cBrHaji ynpaBjreH0fl tokom cBrHajia bhco-- 
Ko'qacTOTHoro naHMarH0H0BaH0a 0 moss JiBpyioT hm CBrHaji bh- 
coKonacTOTHoro noflMarH0^0BaH0ij, cor^acno B3odpeTeHBto, 
aonoJiH0TejnbHo co3;naKJT carnal ,HBCKpeTB3anBB, nacTOTy 
KOToporo H3MeHHDT nocpeacraoM yKa3aHHoro C0raajia ynpaB- 

35 JieH0fl b aaanasoHe racTOT ot 40 ao 200 kTd- 0 ■ *no Jiy ne hhhm 
cBraajioM flBCKpeT03aii00 ocymecTBJiHKJT ni0poTHo-0MnyjiBCHyK) 
nOTjehiibio OH^opwEmBoHHoro CBrHajia, nponeM KOMd0HaiiBoH- 
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Hue cocTaBJWHJmae inHpoTHo-HMnyjE&cHo MojtyjiBpoBaHHoro carHa- 
jia cJiysaT tokom BHcoKoiacroTHoro noflMarHBHBBaHBH , a hbs- 
Ko^acTOTHHe oocTaBJiamiiae cJiyKaT cBrHajic-M sanacB, b oeho- 
BpewieHHo c inapoTHo-HMiiyjiBCHOH Mosyjwi^efi gopMapyioT car- 
5 Haji odpaTHoS cbj33B no Toicy carnajia 3anBCB. 

IIejiecoodpa3Ho, hto6h b cnocode carHajioM ynpaBJieHBH 
aonojmHTeji£Ho H3MeHflJi0 dH awnjiHTysy CBrHajia flBCKpeTB3a- 
uaa b flBana30He bojib^bh ot 0,3 ao 3 B. 

JKejiaTejiBHo, ^toGh b cnocode awmjiBTyEy carHajia jwcKpe- 

10 TB38HBB B3M6HHJIB OH napaMeTpB^ieCKB nocpe^CTBOM B3MeH6HB£ 

nacTOTH 9Toro ace carHajia. 

Pa3yMHo, ^Todn a cnocode, c to*dcb 3peHBH noayroHM 
onTBMajn,HHX pe3yjiLTaTOB, aMmiBTyjrj carHajia flncKpeT03an.BB 
bsmbhsjdi b xnana30He BejiB^BH ot 0,6 ao 2 B. 

15 IIocTaaJieHHaa 3ajta^a pemaeTCflTTaKse tbm, hto b ycT- 

potcTBe MarHBTHofi 3anBCB BH<|>opMaH.BOHHoro cBrHajia Ha Mar- 
hbthhh HocBTejLt, coflepsameM yoBJiBTejiBHyE) cxe^y jvm noJiy- 
^eHBs BH$opwiai];BoHHoro cBimna, ojiok qpopMBpoBaHBfl carHa- 
Jia BHcoKo^acTOTHoro iio;mviarHBHBBaHBa , bhxobh kotophx 

20 aJieKTpH^ecKB cES3aHH c roJioBKoft sanacB, b djioic cpopMB- 
poBaHBa cBrnajra ;yw ynpaBJieHaa carnajioM BHcoKonacTOTHo— 
ro noflMarHBHBBaHBa, corjiacHo B3odp@T6HBto, djioic $opMBpo- 
B3HBH cBrHana BHcoKoracroTHoro noKMarHBHBBaHBa BHnojiHeH 
b BBjie nocjie.noBaTejrbHo coejiBHeHHHX reHepaTopa jyw noJiy- 

25 ^ohbh cBraajra aBCKpeTB3anjiB b mapoTHo-BMiyjiBCHoro mojc- 
jWTopa jsjia ocymecTBJieHBa iiibpotho— BMnyj[BOHofi mowjehhbh • 
BHqpopMaitaoHHoro CBraajia nocpeacTBOM CBrHajia jmcKpeTB3a- 
HBB, npa^eM. bhxoa mapoTHo-BMiiyjiBCHoro MoayjmTopa no^KJiFo- 
neH k Bxosy roJioBKB 3anBCB, a bhxob ycaJiBTejiBHOH cxeMH 

30 nojtKJimeH ko BTopoMy Bxoay uiapoTHo-BMiiyjiBCHoro Mosyjw- 
Topa, k KOTopoMy no^KJiKJ^eH TaKse bhxoe tojiobkb 3anacB 

MR CpOpMBpOBaHBH OdpaTHOH CBH3B HO TOKy CBrHajia 3aHH0B. 
SonycTBMo, TTOdH B yCTpOHCTBe dJIOK $0pMBp0BaHBJ3 

carHajia BHcoKo^acToTHoro nojiMarHBHBBaHBa aonojraaTejiB- 
35 ho canepsaji dH cxewiy ynpaBJieHBfl aMroiBTyflot CBrHajia 
flBCKpeT03ai(B0, BHXofl icoTopoii dHJi da no«EoiKjqeH k nepBo- 
wy Bxo«y mapoTHo-BMiiyjiBCHoro MoflyjiHTopa, a bxoe - ajieicT- 
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pB^ecKU cBA3aH c BHXofloM djioica $opMHpoBaHEH cnrHajia 
ynpaBJieHHfl JUta ocywecTBJieHHfl H3MeHeHBfl aMnjiHTyjtn carna- 
Jia HBCKpeTB3amiH. 

TaKse nejiecoodpa3Ho, *rrodH b ycTpoftcTBe bxo,h cxewm 

5 ynpaBJieHHfl aMmiHTyaoii cnrHajia ;nHcicpe tb 3an,H b dmi 6u noa- 
KJiHraeH k BHKoay reHepaTopa, bxoe KOToporo to du noflKjria- 
^eH k Buxoiny dJioica $opMBpoBaHBfl carHajia ynpaBJieHHfl. 

Becwvia pa3yMHo, ^toGh b ycTpotaBe bxoh cxewm ynpaB- 
JieHHfl aMnjiHTyfloH" carHajia flHQKpeTH3anaB (5hji 6u HenocpeacTBeH- 

10 ho noflKJiKjqeH k BHxany dJioiea $opMBpoEaHBfl cnrHajia ynpaBJie- 
HHfl. 

npejuiaraewioe H3odpeTeHHe no3BOJifleT ocymecTBHTB yn- 
paBJieHHe -qacTOToii cnraajia BHcoKo^acTOTHoro noawarHBHBBa- 
hbh h noBHOHTL dHCTpoaeficTBBe nena ynpaBJieHHfl TOKOM BH— 
15 coKo^iacTOTHoro nojD[MarHH T iHBaHHfl , dJiarojxapfl Bcnojn>30BaHBto 
UMM-MOffyjifliiHH HH^opManaoHHoro cnrHajia, ^ito no3BOJifleT 
ocymecTBHTB nH$po-aHajioroBHa cBHTe3 cnrHajia noiUMarHH^B- 

BaHHfl (cBrHajI ABCKpeTB3aiIBB MOJSeT dHTB 0$0pMHP0BaH B 

npeodpasoBan s hji$pobhx MHRpocxewiax) , ^to 3Ha^BTejiBHo 
20 noBHinaeT dHCTpojjeiicTBHe yKa3aHHoro nponecca gpopwinpoBa- 

HHfl H OdpadOTKB. 

KpoMe Toro I1IHM no3B0JifleT peajinsoBaTB napaMeTpB^ec- 
KyD ^HHaMB^ecKyD KoppeioiHK) carHajia sanBCB npocTHMB 
cpeacTBaMB, to ecTB ohhbm H3MeHeHBeM awmjiBTyjiEi carHajia 

25 JIB CKpe T B 33IIH 0 . 

Ejiaroflapa npoBefleHHto WM bosmokho ocymecTBJiflTL b 
nponecce ynpaBJieHHfl cnrHajioM noJOaarHH^BBaHHfl ero toctot- 
HyK) MOByjiflnHK c bhcokoh cTadBJiLHocTBio napaweTpoB TOJIBKO 
3a cneT B3MeHeHHfl ^acTom cHraajia flBCKpeTH3an.BB. 

30 CoKpameHBe BpewieHB npoxoiRHeHHfl onrHajioB ynpaBJieHHfl, 
to ecTB noBHineHBe dHCTpoaelcTBHH nena $opMapoBaHBfl car- 
HajioB ynpaBJieHHfl, no3BOJifleT CHH3BTB aaHaMB^ecKyKj nor- 
pemHocTB ycTaHOBKB onTBMajtbHoro TOKa nojuwarHHHHBaHBfl , 
a iiHQppo-aHajioroBafl odpadoTiea, cTaBinafl BoaMoHtHoft djiaro- 

35 Jiapfl IflHM, no3BOJiHJia yMeHBmBTB cTaTB^ecicyio norpenraocTB 
ycTaHOBKB onTHwajiBHoro TOKa nojiMarHBHHBaHHfl Ha 1-4 j£E. 

PeajiB3yeMafl b ^hhom cnocode b ycipoiicTBe napa- 
MeTpa^ecKafl ABHaMBHecKaa KoppeiaiHfl caraajia 3anncH no3- 
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BOJIfleT CH030TB TJiydHHy MOflyJIHICHH T0K3 BHCOKO^aCTOTHOrO " 

nojtt^arHn^HBaHBa 0 yjiy*an0TL napaMeTpH sanaoHBaeMoro car- 

HaJia (jIHHeHHOCTB aMIIJIHTyaHoii ^IBCTOTHCil 0 $a30-HaCT0TH0^ 

xapaKTepucTHK) , yMeHLmnTL ypoBeHB 0HTepMowJwii0OHHHX 

5 HCKa»8HB^. 

B npejwaraeMOM ycTpoftcTBe ocymecTaneHo BKJiHHeHHe 
ronoBKB 3anHC0 b ueiiB odpaTHoft cbh30 (OC), ^to iio3boji0- 
jio ;nonojiH0Teji£Ho yjiyqmHTB napaMeTpH oBrHajia 3an0C0 
T3K ute KaK ypoBSHB Hejr0HetHHx HCKaseH0ii, ji0HefiHocTt 
10 A^X n TO. 

TaK0M odpa30M, npejwaraeMoe pemenoe no3BOJweT pe- 
ni0TB nocTaBJieHHyKj 3afla^y , hto flaeT bosmoshoctb dojiee noji- 

HO 0CnOJIB3OBaTB MOSyJIHII0OHHHe CHOCOdHOCTH HOC0T6JIH JUIH 

peajiBHHX 0Hq»opMaroaoHHHx coraajioB de3 yjssmenm napawieT- 
15 pob carnajia 3an0C0 no cpaBHeH0K> c 0H^pMau,0oHHHM. 
Kpancoe onacarae nepTesefi 
B najiBHefiflieM 03odpeT6H0e noacHaeTca oii0caH06M koh- 
KpeTBux, ho He orpaHB^HBatomBx HacToamee B3odpeTeH0e np0- 
MepoB ocymecTBJieH0jj, 0 np0.naraeMHM0 ^epTesawm, Ha koto- 
20 pax: 

$0r.I - ceMeiicTBo rpa$0KOB, aoiocTpopyioiiinx 3aBHC0- 

MOCTB OIIT0MaJIBHHX TOKOB IIO;HMarH0''I0BaH0.a 0T ^aCTOTH C0r- 

HajioB OTCKpeT0sai];00, b 0sbocthhx cnocodax MamiTHofi 
3an0c0; 

25 3>0r.2 - cxeMa-ajcrop0TM ocymecTBJieHoa cnocoda Mar- 

H0thom 3an0C0, coraacHo 03odpeTeH0io; 

$0r.3 - cxeMa-ajirop0TM ocymecTBJieH0H BToporo Ba- 
poaHTa cnocoda MarH0THofi 3anB0H; 

$0r.4 - dJioK-cxewia ycTpoftcTBa MarH0THofi 3an0C0; 
30 $0r.5 - apyroft Bap0aHT daoK-cxeMH ycTpoScTBa MarH0T— 

Hoii san0C0;- 

$0r-6 - eme ojwh Bap0aHT daoK-cxeMH ycTpoifcTBa Mar- 

H0THOi*i SEB0C0; 

$0r.7 a t b ,c,d - smqpn cooTBeTCTBeHHo C0rH3Jia 
35 «0CKpeT03anji0, IIIHM - corHana, Tona noflMarH0ii0BaH0a 0 
c0rHana ynpaMeH0H tokom no5MarH0H0BaH0H de3 noOTB 
HH^opMBimoHHoro carHajia; 
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$nr.8 - a,b , c,d -snsopH cooTBeTCTBeHHo cBrHajra 
S0CKpeT03aiiHja, HHqpopMamioHHoro darnajia, DlHM-cHrHajia 0 
cBrHana ynpaBJieHna; 

$nr.9 - ceMeficTBo rpa$0KOB, 0 jdiwc Tpiapy wnmx 3aB0C0- 
5 moctb TOKa c0rHajra fl0CKpe.T0saim0 ot ero ^3ctoth npa 

pa3JI0TIHHX 0CXO8HHX ypQBHHX C0THaJia fl0CKpeT03aiJ00. 

Jlywzft Bap0aHT ocymecTBJieH0s 03odpeTeH0a 
npewiaraeMHfi cnocod MarH0THoS 3an0C0 0H<$opMEm0oH- 
Horo c0rHajra mohct 6htb on0caH c noMomBio yanoBHOK 

10 cxeMH-ajrrop0TMa ($0r.2). MH$opMai(0 ohhh2 c0rHaji u 1 , noa- 
jiesanuiH 3an0C0 Ha MarH0THH& Hoc0Tejn>, cjiejtyeT hojotb 
nocpeacTBOM tojiobko I 3an0C0 Ha MarHHTHHH Hoc0TejiB, Ha 
kotophh TaKxe Heodxofl0Mo noaaTB tok BHcoKonacToTHoro 
nojnviarH0H0BaH0fl mr Ji0Heap03aij00 xapaKTep0CT0K MarH0T- 

15 Horo Hoc0Tejia, jsjm nero ^opwnapyBT coraaji bhcoko- 
nacTOTHoro nanMarHBH0BaH0fl MarH0THoro Hoc0Tejw.. JIjih 
$opM0poBaH0ji c0rHana u 2 BucoiccmcTOTHoro noflMarH0^0- 
Bama oosj&m tbk Ha3HBaeMHfi cnvmji u 3 a0CKpeT03anja0 
(noapodHee od stom c0rHa.ae H0se), np0^eM ^acTOTy 3Toro 

20 coraajia £0cicpeT03an00 0 3Me hhbt nocpe;ncTBc-M c0rHajia U4 
ynpaBJieHBH b a0ana3OHe ot 40 ao 200 kTii. IIocpeflcTBOM 
ndJ^HeHHoro corHajia u 5 fl0cKpeT03ai]00 MoflyaHpyiOT 
0h$opm8ii0ohhhk cairns U 1 no saKOHy m0poTHo-0MnyjiBc- 
Hofi MojjyjiHii00 , nonyraa cnrHaji u 5 mBpoTHo^0Mnyjn>cHofi 

25 Mo«yj£fli5J0, coflepsanraii b cbobm cneKTpe H03Ko^acTOTHHe 
cocTaBJWKMii0e c ^acTOTo^ 0H$opMan0OHHoro c0rHajra u 1 t 
cocTaBJWioiiiHe c nacTOTaM0 t KpaTHHM0 HacTOTe H0cKpeT03a- 
1^0, 0 0x KoMd0HaH0oHHHe cocTaBjiaionuie , nocjrejurae 0 ony- 
aaT tokom c0raajia u 2 BHcoKoracTOTHoro nomavm^vaama , 

30 iipeflHa3Ha*ieHHHM juw noflMarH0^0BaH0a ManraTHoro Hoc0Te- 
J!R. TaK0M odpa30M Ha roJioBKy I 3an0ca noaaBT HMM-cBrHaji,- 
cosepsanM b cede corHaji u 2 BHeoKoracTOTHoro noiUManrc- 
^0BaH0a 0 c0raaji u 6 3an0c0, coaepsaurafi 0H$opMai*0oHHH8 
cBrHan. OnaoieM KpaTHo nponecc noJ3y-qeH0j3 coraajia 

35 ynpaBJieHEw , ocyne cTBJweMHfi oduroHM nyieM,HanpHMep Tan, 
Kaic b npoTOT0ne: yicasaHHHii IDHM-c0rHaji, coaepsanraii b 
cede oda C0:raajia (KaK roBop0JiocB BHiae) 0 noaaBaeMH*! Ha 
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roJioBKy I 3anncu, oflHOBpeMe hho noflBepraioT npeodpa30BaHaa, 
KOTopoe npeflcTaBJiaeT codofi npoiiecc yozjiemn BHCOKonacTOT- 
hhx cocTaBjHiamHx cneKTpa cHrnajia sanaca no cpaBHeHBw c 
tokom noflMarHHHHBaHHfl (nponecc B3BeniBBaH0Ji) . 3aTewi B3Be- 

5 niGHHHH carnal seTeKTHpyKJT a cpaBHBBaroT noJiyqeHHrni npo- 
BeTeKTHpoBaHHHK carHaji c ohophhm HanpsweHaeM, noJiy^aa 
caraaji cpaBHeHHfl, SBjmww&.ca cKraajioM u 4 ynpaBJieHaa. 
TaKHM odpa3oi.i nponecc $opMnpoBaHBfl carHajia ynpaE- 
jreHjan 3aMHKaeT neTJiKi aBToperyjmpoBaHHfl Tcaca no;HMarHB"<iE- 

10 BaHna. A onoJiHH Te jebho b npejuraraewroM cnocode ocymecTBJisioT 
$opMBpoBaHae caraajia u ? odparao^ cbh30 no Tony curHajia 
3anacn, cHBMaeiaoro c BHxo^a tojiobkh I 3anacH 0 B03fleficT- 
Byiomero Ha nponecc mapoTHo-aMnyjiBCHOH MOHyjwnaB HH$oproa- 
UHOHHoro carHajia. 

15 Bo B3(3esaHHe noflBJieHBH odparaot cbssb no TOKy noa^ 

MarHH"5HBaH0fl ocymecTBjWBT ero otboa Ha odmyio uiBHy, Han- 
paiwep, ^epe3 eMKocTL C. 

OnacuBaeMUft BapaaHT cnocoda MarHBTHofi 3anticH no3- 
BOJweT coBepmeHCTBOBaTB nponecc ynpaBJieHaa racTOTofi 

20 carHajia BH noflMarHa^iBBaHBjj npB coKpamenaa BpeneHa npoxosc- 
fleHBfl carHajioB ynpaBJieHBa no KOJnary aBTOMaTBHecieoro pery- 
JiapoBaHaa sa c^eT na$po-aHajioroBoro ^opMapoBaHaa cKrHa- 

J18l BHCOKO^iaCTOTHOrO noiUMarHBHBBaHBfi. 

B npejuraraeMOM cnocode MarHBTHoft 3anacB bo3mojrho 
25 tbktsb ocymecTBBTB ynpasaeHBe nenocpeacTBeHHo aMnjiBTy- 
flofi c$opMapoBaHHoro caraajia u 3 ($ar.3) jtacKpeTB3anBB , 
to ecTL Mo^yjrapoBaTL ero carHajioM ynpasjieHaa ff 4 
(cM.cTpejncy "A"), npa stom ncwiyiaiOT aMnjraTy^Ho-MojtyjrBpo- 
BaHHHS carHaji EBCKpe TB3an,aa u 4 , nocpeacTBOM KOToporo 
30 ocymecTBJiHKJT uiapoTHo-BMnyjiBcHyB MOfly^Hrmio BHqpopManjaoH- 
Horo cBrHajia c aaHaMBqecKoii KoppeKnaet carHajia u 6 
3anacB. 

B npejyraraeMOM cnocode MaraBTHoii 3anacB onBcaHHya 
Btinie aMnjiBTyflHyiD Mosyjwn.010 carHajia jmcKpeTB3anaB mosho 
35 ocymecTBBTt napaMeipB^ecKB, nocpeacTBOM bsmchshbh qac- 
toth carHajia u 3 jiacKpeTB3aim0 b nponecce ero $opMapo- 
BaHHfl (cxeMa cnocoda npa stom noaodHa b 3 0 dpasce hhoh Ha 
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$ar.3 ho de3 cTpejtKH "A"), Ilpa btom racroTy carHaaa jujck- 
peTHsanHH B3MeHflBT K8K 0 paHBtne b aaanasoHe racTOT ot 
40 ao 200 kTb; nocpeacTBOM carHajia ynpaBJieHBfl , HodBBaHCB 
H3MeHemifl aivciJiBTyflH caraajia aacKpeTB3an.BB b aaana30He 
5 BejiBHHH ot 0,3 jo 3 B. 

3TO DO3B0JL9eT OCyiUeCTBJIHTB flHHaM0H6CKytO KoppeKiiBKr 

cnrmia u 6 sanaca caH<|>a3Ho c flBHaMB^ecKMM nojyvrarHB^ia- 
BaHaeM. OcTaHOBBMCfl noTOo^Hee Ha oubcshbh ynoMHHyTtix 
cnrHajioB, acnoJiB3yeMHX b jwhhom cnocotie MarHBTHoii 3anBCH 
10 BH^opwiaiiBoHHoro cBrHajia. EHM-carHaji, noJiy^aeMHg b pesyjit- 
TaTe npoqecca uojssjumm BHipopMaixaoHHoro CBrHajia u 1 t 
npeacTaBJieeT codot $yHKii;0io BpeMeHB t , noaodHo onocaH- 
hoh (H.B.3epHOB, B.r.KapnoB "Teopaa paaaoTexHa^ecKBX 
iieneii", 1965, SHepraa, MocKBa, JleHBHrpafl) . 

U(t) -Uf^ COS 33Tfr 'Ut /^i^ ♦ 

(i) 



15 rjie At max - MaKCBMajiBHoe cMemeHae qppoHTOB IflKM-carHajia ot 
BcxoflHoro; 

f 1 - ■qacTOTa BH^opMaijaoHHoro c0rHajia; 
f 5 - ^acTOTa CBrHajia KBoicpeT03ar[BB; 
f 6 - nacioTa CBrHajia 3auacB; 
20 n - HoMep rapnoHBK carHajra aBOKpeTB3aiiaa; 

n = 1,3,5,7. . . 

m - HoMep rapMoHBK carHajra 3anacB; 
m — 1,2,3. .. 
S - #HKn.afl Eeccejw. 
25 to ynpomeHBH a HarjwjiHocTH aaHHoS $opwiyjiH b Heft 
onymeHa 3aBBCBMocTB ffiHM-carHajia ot B3MeHeHaa carHajra u 4 
ynpaBJieHBB. 

3 $opr^yjre (I) qjieH f 3 At Mx hbhto BHoe, ksk kosq?- 
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$HmaeHT Mo;nyjiaH,B0 EHM-carHajia., . noKasew 3io, b cawioM aeae 

f - 1 - I = I f (2) 

V T 3max + T 3min T 3 + T 3 

A 3 i 3max + A 3min 

rae T 3 - nepaofl cBimna aBCKpeTB3anBB, 

T 3max ~ MaKCHMajiBHafl jWBTejEbHocTB HMnyjaca b nepao- 
5 ae cBrHajia-flacKpeTHsamaB, 

^3min ~ MHHBMajEbHaH jsjh\ Te jibhoc tl naysH Meiay HMnyjn>- 
caMH b nepuofle carHajia BBCKpeTB3ainiB." 

K M0fl - K09$$BimeHT MOflyaanaa IIMM-carHajra. 
CocTaBJifliomaa cneKTpa tiHj^oos , npeacTaBJiHfo- 

10 mero cBrHaji 3anaca, BMeeT racTOTy BH^opManjaoHHoro carHajia, 
ypoBeHB KOTopofi nponopijBoHajieH awmjiBTyfle HMM-carHajia b 
K09$$Bi|BeHTy ero MojocyjiHHjHB. 
toHH pajia eo 

UZ -L- sin(2Jnf,-fc-jT) 
tc n=l n jL ■> 

lb BMeioT ^acTOTH, KpaTHHe HacToTe aacicpeTB3anB0 , a ohbch- 

B8SJT #HEttI0B3 &>pMH MeaHflpa CO CKBaiKHOCTBB 2. HX aMUJIBTy— 

fla nponopuaoHajcbHa ammTyRe IflHM-carHajia. Ilpa onpenejieH- 

HOM BHdope HaCTOTH EBCKpeTB3anjI0 OHB BHIIOJIHHKJT ^HKIJBK) 

carnajia F3 nowjarHBHBBaHBfl. 

20 OcTaBHiaeoa cocTaBJWBjmBe b cneKTpe fflHM-carHajia ab- 
JWBTCfl KOMdBHaiiaoHHHMB carHajia 3anaca b carHajra abck- 
peTBsaiiBB. Mx amumiyw npa $BKcapoBaHH£ix 3Ha^eHBax /v 
onpeaejwEOTcs 3Ha-qeHaeM (JyinqniB Eeccejw J (2j&n K M ) . 
Ilpa m ^ 2X ax awnuiBTyaa He npeBumaeT 0,3$ or*" 

25 cooTBeTCTBysmen rapMoHBKB nacTOTH cBraajia «BCKpeTB3an,Ba. 
Scjib orpamreBTBca ^ 0,5, to mouihoctb, samroqeHHaa 
b cneKTpe Bcex KoMOBHanBOHHiax cocTaBJWiomBX, He npeBHnia- 
eT 3% MomHocTB nepBoft rapMoHBKB toctoth carHana aacKpe- 

TB33HBB, ^TO yK83HBaeT BB npaKTB^eCKOe OTCyTCTBBe BX 

30 BaaflHaa Ha nponecc noaMarHB^BBaHBa. 

Ilpa $opMapoBaHBB cBraaoia odpaTHoa" cbhsb no Tony 
carHana sannca roaoBKa I 3annca 0Ka3HBaeTca BKjiBqeHHofi 
b nent odpaTHoS cbh3b, a moj^jehtop c^kbt mr nee bc- 
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to^hhkom ToKa no ToKy cHrHajia 3anaca. JteHHoe pemeHEe 
no330jmeT bhiiojihhtb MHorae $yHKn.BB: 

1) ycTpanaeT cTaTBHecicyK) omadKy nponecca MOflyJis- 
iltiH, ydapaa nocToflHHyio cocTaBjLaion^Kj TOKa ^epe3 tojiob- 

5 Ky I 3anacE, 

2) yMeradiiaeT ucxamema TOKa carHajia 3anaca, bho- 

CBMH6 HejIHHeSHOCTBK) CaMOH TOJIOBKH I, ^TO HOflpodHO OII0- 

caHo (IQ.EyjiiireeB, M.EpyHOB "KoppeKTBpyfouuie ycBJiBTejTB 
Ha 07", 1987, Paaao, 10, c. 38-40), 
10 3) ocymecTBJiaeT ^acTOTHne npesBCKaseHas b odjiac- 

T0 BepXHBX HaCTOT 3anHCB , HeodxoaaMHe flJM KOMneHcaiiBB 
ma30BO-BOJIHOBHX b nponax noTepB npB 3anBCB, 

4) ynacTByeT b peajiB3an,0H flBRBMB^ecKoS KoppeKiiHB. 
OciaHOBBMcfl bb nocjiejtfieM nojjpodHee. 
15 Ko9$$Bij;BeHT MoffyjifliiHH npfmo nponopnBOHajieH ypoBHK 

BxoaHoro cBraajra b KpyTB3He npeodpa30BaHBH Mo;nyjLf3Topa 

K Moa = U i s ( f i)' (4) 
rae u 1 - aivnuiBTyfla BH$opMaH.aoHHoro CBraajra (bxoaho2 
carHajr) , 

20 s(f.,) - KpyrB3Ha cpeo(5pa30BaHBfl MOHyjWTopa, jjb- 

jmmaaoa ggyHiaiBefl qacTOTH. 

KpyTB3Ha s irpeodpa30BaHBfl MosyjiHTopa, He oXBa- 
^eHHoro 100$ oTpantaTejiBHoI odpaTHofi cbs3BH) (00C) iioto- 
Ky 3anBCB, odpaTHo nponopiiaoHajiBHa ypoBHio caraajia 

25 SB CKpe TB 33IIB B U ? , TO e'OTB 

S=-i_, (5 ) 

Ilpa oxsaTe se Mo^yjHTopa 100$ 00C no ToKy 3anaca ocy- 
mecTBJtaeTca ciadajrasamw KpyTB3HH npeodpa30BaHBH. 

30 IIoflCHBM 3To Ha npBMBpe : nycTB HanpflsceHae «BCKpeTB3a- 
hjjb B03pacTeT b 2 pa3a, Toraa ypoBeHB HH cocTaBJWK)- 
meS Ha bhxoh© MoayjWTopa aoJiseH yMeHBEiBTBcs b 2 pa3a, 
tpo npBBejio dH k yMeHBmeHBB cBraajia 00C ToiKe b 2 pa3a, 
nocjiejiHee se npHBoaBT k BospacTaHBio ko s^aijaeHTa ycR- 

35 xewa MojtyjWTopa b 2 pa3a no ToKy carHajia 3anBCB. 
IIo3TOMy ypoBeHB cocTaBjmiDnie2 carHajia 3anacB b cneKT- 
pe fflHM-cBrHajia He B3MeiweTCH npa B3MeHeHaa carHajia 



10 
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u 5 , TO ecTL 

s 0 = const, (6) 
rae s Q - KpiyTH3Ha npeot5pa30BaHBs Mo;nyjWTopa npa oxBa- 
Te ero 100$ 00C. 
5 S HameM cJiy^tae ueiiB cBimjia -qacTOTHo 3aBBCBMaa. 

Ha ee nacTOTHyio 33bbcbmoctb HaKJiajumaioTCfl pesoHaHcmje 
flBJieHHA b iiena tojiobkb I 3anacK b KonneHcaTopa C. HpB 
HacTpofiKe 3Toii uenB b pe30HaHc Ha BepxHefi ^acTOTe sans-. 
cb KpyTB3Ha npeo(5pa30BagBH sairanieTca Tax 

a(f i>- B o + -jn~i (?) 

rae E Q - Koac^BiiBeHT nepefla^B ijena otfpaTHoft cbj?3B, 

f g - pe30H3HCHaH ^acTOTa HacTpoSicB KOHTypa roJioB- 
kb I 3anB0B b KOHfleHcaTopa C, 

15 K - K03$$HHBeHT, yHBTHBaKJUlBii £Ot5pOTHOCTB rtena POJIOB- 

KB I, KOTOpHM npaKTB^ecKB M0SC6T tiHTB 1-3, HO HaBDOJiee 

npaewraeM k=2. 

IIpoaHaj[B3BpyeM ^opiv^yjiy (7) o tohkb speHBjj babshbh 
Ha KpyTB3Hy npeodpa30BaHBH ypoBiw cBraana u- ^HCKpeTB- 
20 3aijBB. IIpB doJitmax ypoBHax HgnpaseHBa jouacicpe tb 3aijB b 

raCTOTHO 38BBCBMH& ^JieH u CTpeMBTCJJ K HyJTlO, 

KpyTHSHa npeotfpasoBaHBjj BaoJySAopa ycTpeMraeToa k s , 

TO ecTB S(f 1 )-»S 0 . HpB M3JHX ypOBHHX HanpHseHBfl 0 

aacKpeTB3anBB toctotho 3aBBCBMH2 ^iieH KpyTB3Hn cpaB- 
25 HBBaeTCH c s o hjtb se npeBumaeT ero, ycTpefl/raaflcB k 
CecKOHeqHocTH. IIpB ,u 3 s o Mo^yjwTop B03!5ysaaeTca Ha 
^acToTe pe30HaHca KoHTypa tojiobkb. IIpaKTBHecKB seaaTejiB- 

HO BCHO^B30BaTB ypOBHB CBrHaJia EBCKpeT03ai3BB 0T 0,5 AO 

2 B. 

30 . OcTaHOBBMcs noflpodnee na $opwie carHajra ancKpeTB- 
3an.BH. Ha cKa38HHoro Bunie bhbho, ^to npa oxBaTe moj^jm- 

TOpa 100$ 0TpBI#TejIBH02 OlJpaTHOH CBJT3BK} SteCTKBX Tpetfo- 

BaHBfl k $opwre b aMraiBTyae cBrnajia KBCKpeTB3anBB He 
npefltMB^aeTCfl, a caMa KpyTB3Ha S Q ^BCJieHHo paBHa 
35 Koa^BHBeHTy ycBJieHaa MoayjWTopa no rb3Koz" ^acTore. To 
ecTB dyflB to carHaji Tpeyro^BHoii CBHycoBaajiBHoS, nBJioob- 
pa3Hoii <$opMn, yxyaineHBA jiBHeifaocTB npeo<5pa30BaHBa He 
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dyaeT. Ojcheiko np0 yMeHBmeHB0 rjiydHHH 00C, Ha bhcokhx 
qacTOTax 3an0CH, npa Majiux ypoBHHx cnrHajia flacKpeTHaamiFi, 
jiHHegHocTi) npeodpasoBaHHfl cnrHajia 3an0CB dyaeT yxya- 
maTBCJj. To ecTB npnopiiTeT aoJiRen ocTaBaTBca 3a TpeyroJiB- 

5 hoS $opmoS cKrHajia jwoKpeTH3ami0. Hpn yBejin^eH00 cnrHa- 
Jia ancKpeTB3artBH, b npon.ecce ynpaBJieHBfl, TpedoBaHBH 
k ero fyoxme yMeHBmatpTcfl, tbk kbk h3ctotho— 3aB0CHMafl 
■qacTB KpyT03HH yMeHBinaeTcs no oTHomeHHK) k iioctohhhom 
cocTaBJUHomefi KpyT03HH npeodpa3OBaH0£. 

10 IIpefljiaraeMoe ycTpoiicTBo MarHHTHofi 3an0C0 coaepatBT 

y c HJI0T a jiBuy to cxeMy 2, npeflHa3Ha-qeHHyio jum irpHewa hh$op- 
ManHOHHoro cHrnajia u 1 , BKjno-qaromyto, HanpHMep, onepa- 

DHOHHHu yCHJI0TejIB 3, OXBaMeHHHH nSIIBK) 0t5paTH0fi CBtf30 

nocpe^oTBOM KOHHeHcaTopa 4 0 pe3HCTopoB 5,6, 0 bhxoe- 
15 Hofi pe30CTop 7. 

yCTpo^CTBO CO2epSt0T TBRTKB 6JIOK 8 QOpM0pOBaH0fl C0P— 

Hajia FI nojMarHH^0BaH0fl, BKJiKreaOTE reHepaiop 9 cBraajia 
«0CKpeTH3aii00 0 m0poTHo-0MnyjiBCHHS MoayjiHTop 10, pea- 
Ji0 30BaHHHS , HanpHMep, Ha onepan;HoHHOM yc0Ji0Tejre II 0 
20 RC - nenome 03 pe30CTopa 12 0 KOHHeHoaiopa 13. Baxoa ' 
y c 0Ji0Te jiBHoS cxewia 2 nepe3 dJioK 8 $opM0poBaHiw c0rHajia 
noflMarH0^0BaH0H 3JieKTp0^iecK0 cBa3aH co bxoeom tojiobk0 I 
3an0C0, a bhxoe dJioica 8 HenocpeacTBeHHo coejWHeH c bxo- 

aoivl TOJIOBK0 I 3aH0C0. 
25 .YCTPO^CTBO OOJ[epE0T TaKKe tijIOK 14 $OpM0pOBaH0fl 

coraajia ynpaBJieHBfl tokom noJUviarH0^HBaH0fl, bxob koto- 
poro nojpRJixreeH k Bxosy rojroBKB I sairacB, a bhxob - k 
Bxoay djroKa 8 $opM0poBaH0fl cBraajra IH uoflMarH0-q0BaH0a. 
CxeMOTexH0qecic0 oh mobcst 6htl buiiojihbh TaK see, ksk b 

30 npoToT0ne 0 aHajiorax. Bhxoa i-ojiobkb I sanBcn nojeuis- 
^en k 0HBepT0pyameiviy Bxofly onepan.BoHHoro ycEJraTejw 3 
^epe3 ■qacTOTHo-3aBHC0My' t o hpiil odparaoft cbh3B, eicjikj- 
■qaiomyK) pe30CTop 15 b KOHfleHcaTop 16. 

Ho Toity cBrnajia no;HMarH0'<j0BaH0.H bhxoe tojiobkb I 

35 3an0cn coeflEHen c odmefi moHofi ^epe3 KOHBeHcaTop 17. 

Ejiok 8 ftopMBpoBaHBfl ToKa T$l noflMairra^HBaHOfl M0 _ 
»eT TaKme BKjrareaTB cxewy 18 ($0r.5) ynpaBJieHBa awura- 
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Tyaofi ciirHajra fl0CKpeT03aH.0B, bhxoe kotopoS noKKjaraeH k 
nepBOMy Bxoay MosyjuiTopa 10, a bxoe BJieKTpmecm cBssaH 
c bhxojxom iSjioKa 14 (b naHHOM cJiyqae 3JieKTp0-<iecKaH cb#3b 
ocymecTBJweTca nepe3 reHepaTop 9 ;n0CKpeT03aH00 sa c^eT 

5 nojCKjno^eHHH BHXosa nocjieflHero k Bxosy cxem 18). TaKHM 
odpa30M ocymecTBJiHeTca napaMeTpu^ecKoe B3M6H6HB6 ypoBHH 
carHajia ^HCKpeTH3amiH nocpeflcTBOM usuesiemia ero ^ctoth, 
a caiaa cxeMa 18 ynpaBJieHHB moscbt peaj^soBHBaTBCH Ha 
onepamioHHOM ycHJiHTejie 19, oxBa^eHHHM ijenBto ^iacT0TH0-3a- 

10 BBCHMOH odpaTHOfi CBH3H (pe30CTOpH 20,21,22 0 KOHKeHca- 
toph 23,24). TeHepaTop 9 E0CKpeT03aij0B MosceT (5htb hoct- 
poeH Ha ocHOBe npeodpa30BaTejK HanpmKerae - 
nacTOTa . 

Bo3Mokho TaKwe ocymecTBJieHHe yicasaHHoi 3jieKTpH-. 
15 "qecKofi CBASH 3a c^teT HenocpeacTBeHHoH uojsjsmvi cErHajia 
ynpaBjreHBfl (cTpejnca "A") Ha ynpaBjraiomHS bxoe cxem 18 
ynpaBjreHHfl ($0r.5), b jiamioM cJiyiae btot carHajr ynpas- 
jieHEifl noflaeTca Ha ynpaBJKKjnmfi sjieicTpoa noJieBoro TpaH— 
3BCTopa 25, 6dpa3yH3mero c pe3BcTopoM 26 ynpaBJtHeMim 
20 sjreKTpoHHHK ,neji0Tejn>. 

B uoojiemiem CJiynae KecKOJiBKo ynpomaeTcs cxenaoTex- 
H0Ka cxeMH 18 ynpaBJieH0fl np0 HeKOTopoS noTepe cBH$a3- 

HOCT0 03MeHeHBS ^ICTOTH 0 aMHJIBTyjm CBrBBJia S0CKpeT0- 

3aiiHH bb BHXo^e cxewnj ynpaBJieH0H .18. 

25 Bosmokho TaKse, Tro reHepaTop 9 He noJOuraroeH k bh- 

xoay djioica 14 ynpaBJieHM, (Ha $0r.4-6 He noKasaHo), b 
3tom cJiy^ae ocymecTBJweTca tojilko aMmi0Ty;nHoe ynpaBJie- 
H0e c0rHajroM u 3 ;K0CKpeT03aiiB0. Ilp0 stom peaji03yeTCH 
toje&ko «0HaM0^ecKafl KoppeKij0jj cnrHajia u 6 3an0C0, 

30 npoiiecc see ^0HaM0HecKoro nojiMarH0 , «i0BaH0a np0 3tom 
npaKT0-qecK0 oTcy TCTBy e t . OflHaieo ocTajiBHHe npeHwiymecT- 
Ba, sajroseHHae e .naHHOM cnocode, Hani dojiBmoH hojio- 
?K0TejiBHEiM satifeKT no cpaBHeH0io co cnocodoM san0C0 c 

$BKC0poBaHHHM TOKOM nO»iflarHHH0BaH0H . 

35 PaccMOTp0M padoTy ycTpoficTBa MarH0THofi 3an0C0. 

B oTcyTCTBBe BXoflHoro 0H$opMan0OHHoro c0rHajia u 1 
Ha nepBHfi bxoe onepanjaoHHoro ycwraTeaa II ($ar.4) 
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nocTynaeT ot reHepaiopa 9 curEiaji flKCKpeTK 3anKH u 5 
TpeyrojiLHOH $opuH ($ar.7a). IIpw H3MeHeHHH nojwpHOCTK 
cwrHajia #HCKpeTH3aHMH ortepamioHHHJi ycHJimejiB II (©nr. 4) 
nepeKJiioqaeTCfi, h Ha ero BHXoae ^opimpyeTCH curHaji u 2 

5 noauarHirnHBaHKH npHMoyrojimoii $opMH ($wr.7b) npeacTaB- 
jifljoimiM co(5om Hecynyio EMM-curHajia . CurHaji u 2 qepe3 
pe3HCTop 12 h KOHfleHcaiop 13 noaaeTcn Ha rojioBKy I 3a- 
iihch aJifl ocymecTBJieHHH noaMarHHiHBaHHfl b nponecce 3anwcK. 
Pe3HCTop 12, KOHfleHcaTop 13 h rojioBKa I HHTerpwpyioT CMr- 

10 Haji, b pe3yjiLTaTe qero tok i 2 noflMarHH^HBaHHH b tojicb- 
Ke I 3anHCH npeoOpeiaeT TpeyrombHyio $opny ($Hr.7c). C 
BHXofla rojioBKH I 3anwcH oh 3aMHKaeTCfi Ha odmyio uiwHy qe- 
pe3 KonaeHcaTop 17. IIocTOHHHafl cocTaBJiHWiiiafl HHTerpupo- 
BaHHH ^epe3 pe3HCTop 15 nosaeicfl Ht HHBepTHpyioipii bxos 

15 onepamioHHoro yciMHTezfl II sua ee w/inm&Ba.u,m nocpescT- 
boi«: oTpimaieJiBHOfi odpaTHoK CBH3H (OOC). CHFHaji c B&xoaa 
McayjiHTopa 10 napajuieJiBHO noaaeTcn Ha Cjiok 14 $opimpoBa- 
hhh cnrHajia u 4 ynpaBneHHH ($nr.7d ). IlepBOHaqajiBHo cKr- 
Haji u 2 noauarHHiHBaHHH, Kan k b npoTOTHne T ocjiaSJifleTCH 

20 B0 BSBeniHBaiomeM $HJiETpe, aeieKTHpyeTCH b aByxnojiynepKOs- 
hom nereKTope h cpaBHHBaeicfl c onopmii lianpHseHneM. Pe- 
3yjiBTaT0M cpaBHeHHH HBJiHeTCfl cwrHaji u 4 ynpaBJieHHH 
($Hr.7d), kctophM noziaioT Ha reHepaiop 9 cmrHajia flwcKpe- 
TH3aHKH, buiicjihchhhM b BMfle reHepaiopa ynpaB^fleMoro Han- 

25 psseHHeM (I7H), b pe3yjiBTaie qero Ha ero Btixoae ycTa;-;aB- 
jioaeTCfi cwrHaji u 5 5HCKpeTH3amaH onpeaejieHHoM qaciorn, 
cooiBSTCTBymmell Tpetfyeiofi qacToie cHrHajia noaMarHEqoa- 
hhh (nyHKTupHaH jihhhh Ha ©nr. 7a). 

3aecB HeodxoaHMO OTMeTHTL, <ito 3Ty qacnoTy, npn 

30 orcyTCTBKH curHajia aanwcK, BceaaTejiBKO 3acHHxpoHH3wpo- 
BaTB c qacTOTOfl reHepaiopa c THpa hhh no Jiiodofi M3 H3BecT- 
hhx cxeis, hjim see pasHeciH 3TM qaciOTH Ha (15-20) kTu,, 
MTo6a hx (5HeHHfl He nonaaanH b anana30H curHajia u 6 
sanncK. 

35 ycTaHOBJieHHHii Ha BEXoae reHepaiopa 9 curHaa smck- 

peTii3auMH 3aiiHKaeT uen& aBToperyjrapoBaHMH TOKa no^Mar- 

HHTOBaHHH, KOTOpaH npH OTCyTCTBHH CHTHaJia u 6 3anHCH 
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0TabHJiH3HpyeT •qacTOTy reHepaTopa 9 ;n0CKpeTB3au;00. 

IIojiaBHM TenepB Ha BxoaHya cxeiwy 2 HH^opMamaoHHuS 
curHaji sanaoH. 3 Hera ocymecTBJiHeTCfl T0noBaa HHSKo^acToT- 
Has Koppeicmw c nocTOJTHHoS BpeiweHB nopffjcca 6800 J&s , 

5 KOTopan KoMneHcupyeT yMeHHieH0e oT^a^H HocHTejiH Ha hus- 
khx racToTax sanacH, jum 3Toro onepaigjoHHHft yc0Ji0TejiB 3 
oxBaqeH HacTOTO3aBHC0Mo3 rcenBW ooparaoH cbji3B bs pesBc- 
topob 5,6 h KosneHcaTopa 7. B ^aHHofi cxewie pe30CTopoM 5 
pei«yji0pyeTCJ3 K03$$mmeHT yc0JieH0H Kacicaaa, iron stom 

10 nocTOflHHaji BpeiaeHB Koppeiaj00 HeHSMenaeTCfl, a HaBOEKB to- 

KOB UOJJmrmnilSBBLIIBSl 0 CT0paHBH OyflyT MHHBMajIBHHME , ecjra 
BX02 yC0JI0TejW 3 HGIlOCpSJUC TBe HHO COejWH0TB C HCTOTHHKOM 

0H$opMan0oHHoro cBrHana u 1 , hjth me *iepe3 8Sn nepBoro 
nopfljoca c nocTosHHoft BpenseHB 3-5 ju s , sanramaromeH bxos 

15 OT B X I H8BOJIOK. 

lajiee BHtfiopMai^oHHufi c0rHaji ($nr.8a), oopatfoTaHHici 
yc0Ji0TejiBHofi cxeMoii 2, u 1 nojiaeTos Ha 0HBepT0pynmBfi 
Bxofl onepamaoHHoro ycBJiBTejw II MonyjHTopa 10, Ha BTopoS 
Bxoa KoToporo noiaeTCH coraaji A0 cKpe t 0 3artn 0 ($0r.8a) u 5 * 

20 B aaHHOM cjry^ae nepemrioHeHHe ycBJTCTejiH 3 npo0cxo;n0T 
TaKse npB cMeHe noaflpHocTn c0rHa;ia u 5 fl0CKpeT03aii00, 
ho yse oTHoc0TejiLHo 0H$opiaiiBOHHoro c0rHajia u 1 ($hi\8/), 
nosTowy na BHxoae MQKyjwTopa 10 tiyaeT bmbtb MecTo cure- 
meHBe At ^toohtob IIMM-carHajia , KOTopoe oTpasaeT 33kok 

25 03f/BH6H0J3 0H$x>pMaii0oHHoro coraajia. Tskhm otfpascM, Ha BH— 
xoae MoKyjtsTopa 10 rmsst m©cto cyMiaa corHajioB noBwarHB- 
HBBaHHJi b 3an0C0 u 2 + u 6 . Ha 0hjc7kt0bhoct0 rojroBKo I 
saxraoa, KOHaeHcaTope 13 b pesacTope 12 npoBcxoflBT aewo- 
XSJrnwa cBraajia u 6 3anacH, nosTOJ^y Ha MarHHTHoM HocBTe- 

30 Jie cBrHaji 3anBCHBaeTcfl b anajioroBot ^opwe (qpr.8c), Ha 
H03K0X -qacTOTax carHaTra aairaoa KpyiBsna npeodpasoBaH0jj 
onpexejineTCB oTHomeHBeM cymw conpoTBsjieHBH pe30CTo- 
Pob 12,15 b roJioBK0 I 3an0C0 k conpoTBBJieHBS pes0CTopa 7. 

Pe3BCT0pH 12, 15 npB STOM BHIIOJIHfllOT qpyHKlI00 TOKOCTa00JI0- 

35 30pyHm0x. KoMneHcamsa bojihobhx noiepL hb sepxH0x racToTax 
3anBC0 ocymecTBJDieTCJi 3aMHrtaHBeM *iacTB TOKa i 6 3an0cn 
BepxHBx b yMepeHHo BepxH0x nacTOT Ha seivOT) rape 3 kohhsh- 
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caTopa 17,16, npvnem KoimeHcaTop 17 c roJioBKofi I 3an0C0 
odpasyeT nooiesoBaTejiLHHfi pesoHaHCHHH" KOHTyp, a KOHneHca- 
Top 16 BKJiHHeH b £Be ixeuo^u: c pe30CTopoM 7 0 c pe3Hc- 
topom 15. ho - yeno'^Ka R7-CI6 orpaHEraHBaeT BHcoKo^ac- 

5 TOTHHe HaBotfKH no bxojc 0H$opMaiiHoHHoro c0rHana u 1 
h ycTpaimeT ckeohhoctb KOHTypa k Bo3DysaeH0K) MoKyaaTo- 
pa 10 na "ijacTOTS pe30HaHca tojiobko I, ee nocToflHHan 
BpeMGHH motot paBHHTtcfl 3-20 jus . Heno^iKa RI5-CI6 ocy- 
mecTBJtneT uojvbem Ha qacToTax 0,5 f b - f b 0 HMeeT noc- 

10 ToflHHyfo BP6M8HH 10-70^ , rae f b -BepXHHH racTOTa fl0a- 
na30Ha. IIocpeacTBOM KonneHcaTopa 17 racTOTy KOHTypa ro- 
jiobk0 I aanHOH nepecTpaHBaioT b jraanasoHe 0,75 * b - 2* b . 
JIodpoTHocTL KOHTypa rojroBK0 mobho peryjrapoBaTB BKjnrae- 
H06M napajurejiBHo roJioBKe I pe30cTopa. KaK 6wio noKa3a- 

15 ho BHine BJiUHHoe uenefi RI5-CI6 0 KOHTypa tojiobk0 I c 
eMKocTBio 17 Ha Koppeioi0to C0raajia b odJiacT0 BepxH0x 

raCTOT 3aB0C0T 0T ypOBHH C0rHa.Ha S0CKpeT03aiIH0 . Ilp0 

dojiBiirax ypoBHHx c0rHana jwcKpeT03au00 BJi0flH0e 3T0X ue- 
vtefi M0H0Majn>Ho, np0 rnjcax. - BjnuiHoe 0x MaKC0MajiBHo. Hpa 
20 yKasaHHHx BHiiie HOM0Hajiax ijeneH jwanasoH B3MeHeH0S Han- 
PHK6H0H A0CKpeT03an00 aoJiseH 6htb (0,3-3) B, np0 stom 
KoppeKi?HH Ha BepxHefi racTOTe 3an0C0 tiyaeT 03mbhhtbch 
Ha 12 XB. Hp0 flHHarjflzraecKOM H3M6HeH00 corHBJia a0cKpeT0- 

3aiJ00 E 3aB0C0MOCTH OT ypOBHH BHCOKOiraCTOTHHX COCTaBJWK}- 

25 mux 0H$opMai];0oHHoro coraajia oyaeT ocymecTBJiHTBCfl bhhbmh- 
^ecKew KoppeKima cBrHajra u 6 sanHc0. 

ITpa 03MeHeH00 wee toctoth c0rHajra ;nMCKpeT03aii00 
npo0cxo«0T 03MeHeH0e emumTym ToKa noaMarHfra0BaH0fl 
^iepe3 roJioBKy san0C0, TaK KaK conpoT0BJieH0e tojiobk0 c 

30 Poctom nacTOTH B03pacTaeT 0 tok nepe3 roaoBKy yMeHtmaeT- 
ch. yBejiH^eH0e rjiyd0HH 03MeneH0H tokb npo0cxo«0T b np- 
no^Ke EI2CI3, nacTOTa cpeaa KOTopofi aoJisraa BHd0paTBcs 
b cooTBeTCTB00 c Ha^ajiBHo ycTaHoBjreHHofl ^ctotoh TOKa 
noflMarHB^0BaH0a b npeaejrax (1-2) j^s . 

35 KaK bhaho 03 cKa38HHoro ynpaBjreHne tokom noawarHH- 
miBamn 0 KoppeKi?0efi TOKa i 6 3an0C0 mokho ocymecTBJieTB 
nocpea;cTBoM H3M6H6hhh ^bctoth 0 ypoBHa corHajia u 
fl0CKpeT03aip0, b 3aB0C0MocT0 ot ypoBKH 0 cneKTpa BHCO- 
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KonacTOTHHX cocTaBJiHrauBx BHipopMaijBoHHoro cHrHajia u 1 . 

JteHHue QjyHKimn ocymecTBJiHKJTCfl nocpeacTBOM dJioKa 14 
$opMHpoBaHHfl' carHajia ynpaBJieHBtf. 

Hjth ynpaBjreHHJJ ypoBHeM carHajra u 5 aBCKpeT03aHB0 
5 BBOEHTca cxewa 18 ynpaBjreHBH aMmmTyaoft cBraajia jwcxpe- 
T03aman (mnr.5,6). YnpaBJieHne MoraeT ocymecTBJiHTBCfl KaK 
ynpaBJienneM ko3$$0ich6htom nepeaa^ cxeMH 18 ($Br.6), 
TaK h napaMeTpn^ecKH - nocpeacTBOM npoxosweHBH CBrHajia 
HHCKpeT03an0H 03MeHHtoineScj3 "qacToTH ^epe3 •qacToTHo- 
10 BSBBcuMyo cxewiy 18 (<|)Br.5). BoJiee Toro, bo3mokh3 peajni- 
3ai^0fl reHepaTopa 9 ;nBCKpeTB3aii00 c ynpaBJweMHM0 qacTo- 
Tofi 0 aMiMHTyaoft no oHHOMy c0rHajiy ynpaBJieH0jj. IIpB stom 
oTiiajjaeT HeodxoaBMocTB b cxeiae 18 ynpaBJieHBa awmviyynofi 
cHrHajia sacicpe t 0 3a 153 b . 

15 PacCMOTpBM TpedOBaHBfl K dflOKy 14 $OpM0pOBaH0fl C03V 

Hajia ynpaBjieHBs. $y hkhb oHa jebho oh He oTjnreaeTCH ot npB- 
MeHaeMoro b npoTOTBne. OBHaKo npB peajiB3aiiBB <5yHKu.BB 

BBHaMHHeCKOfi KoppeKI^BB HecKOJIBKO 03MeHHEOTCfl TpedOBaHBfl 

k r:iyd0He ynpaBjreHBfl tokom noflMa:rwi0BaH0fl , oHa dyaeT 
20 Me.HBme tom y npoToT0na. B npejyiaraeMoM cnocode 3an0c0, 
cKopocTB b to^hoctb ynpaBJieH0fl tokom noflMarHB^BBaH0fl 
B03pacTaK)T, no9TOMy KBa3BiiBKoBH^ xeTeKTop B3BemeHHoro 
cBrHajia floJiseH bmbtb MeHBmyio nocTOHHHyR) BpeMeHB. A caMo 
BHnpflMjie HBe B3BemeHHoro CBrHajia eojieho iipobcxohbtb b 
25 TOxnojiynep0oaHofl cxewie, ^TodH nocjie ciyiasBBaHBH c 
MeHtineii nocioflHHoft BpewiOHB ocTara cpejCHe^acToraoro 
cneicTpa cnrHajia sanacB BosaeftcTBOBajra Ha cBraaji ynpas- 
jreHBH b Kasjwft nanynepBOB CBraajia 3anBCH. 3to He BHeceT 
acBMMeTpBB b caima 3an0CB, tbk KaK b Kaxjmfi ncwiyne- 
30 PHOH tok noaMarHB^BBaHBH dyaeT oTcjresaBaTB $a3y cpeaHe- 
nacToTHLix cocTaBJWKjnmx BH<§opMan,BoHHoro CBrHajia. 

IIpejuraraeMmi cnocod MarHBTHoft 3anac0 BH^opManBOH- 
Horo cBrnajra npoBJEWKicTpapyeM Ha np0Mepax. 
IIp0Mep I. 

35 BudopaeM aiamnaTyay Hecymefi mHM-cBrHana paBHof §2- 

hto cjie^yeT B3 ^op^jcj (I). IIpB npaKTB^ecKofi peajiB3an00 
wWJWTopa 10 Beji0H0Ha 2u npeflcTaBJiseT codoB pa3Max 
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HanpflxeHBa naTaiiaa. B cnyrae acnonB3OBaH0fl onepamaoHHoro 
ycHJiHTejifl b KanecTBe MoayjiHTopa 10 u = +I5B, Toraa 
HanpaseHHe carHana noflMarBircBBaH0.a 

U2 — ??IQ B. 
to 3anBCH 0cnoJH.3OBaji0 yH0BepcajiBHyio roaoBKy 3ana- 

5 C0, CpeflHflfl HHffyKTBBHOCTB KOTOPOH paBHa \ - OvI TH. 

Tok nofflwarHHHHBaHEfl BHbpaH b npeaejiax i 2 = 0,4-0,15 mA 
WW pasHHX -qacToT caraajia 3anuc0. Jljw noJiyneHafl TaKoro 
flaana30Ha tokob noflMarH0^BBaH0H qacTOTy ji0OKpeTB3aioiB 
03MeHHJiH b flaana30He f, = 40 - 110 kTu;, noKameM 3to: 

c 2 = colZ * f 2 

l 2-"r 



f 5 = £2 a = 40 kTii 

2 1 6,28.0,4.I0- 3 .0,I 

f , = ^ = 110 

2 2 6,28.0, 15. IO* 3 . 0,1 
10 IIpaKT0^ecK0, yiHTHBaa cneiyi<$0Ky peaji03yKHH0x cxeM 
0 Ha^ajiBHoro BHdopa TOKa noflManra^BaHaa 6iiT0MajiBHoro 
juw cpeflH0x nacTOT, stot B0ana3OH jwh BuopaHHoft roioBKB 
3an0C0 cysaeTCH ao aaana30Ha f 5 = 60-90 kTij. 
IIpBMep 2. 

15 PaccMaTp0M toktsb np0Mep 0cnoJiL3OBaH0fl cneijBajra- 

30pOBaHHHX TOJIOBOK 3aU0C0, 0MeKJHl0X Cpe^HWKJ BHKyKT0B- 

hoctb L r = 0,02- Th. HeodxoflBMHJi tok nowviarH0^0BaH0fl 
MR hhx i 2 = 1-0,4 mA . Toraa 03 $opr^yjtti (8) qacTOTy 
HyKHo 03MeHHTB b flBana30He f 3 = 80-200 kTii. 3a-c-<ieT 

20 BmneyKa3aHHHX $aKTopoB obb cysaeTca flo * 3 = 100-150 kTij, 
3tot A0ana3oH noJiy^eH b cjiy^ae 0cnojn>3OBaHBH onpe- 
flejreHHoro HanpaseHBH n0TaH0fl, b aaHHOM cJiy^ae +15 B. 
Ilpa 0cnoJiB3OBaH00 spy rax HanpHsteHB^ n0TaH0a, flpyrax 
tojiobok 3an0c0 0 flpyr0x 3JieMeHT0B cxeMH BKJiKraeHBfl 

25 ^acTOTHHa aaanasoH mokho 3HaH0TejE&Ho cMemaTB, b Jiffldyio 

03 CTOPOH, HO COXpaH0B flBanaSOH B3MeHeH0S HaCTOTH 

40-200 KTu. 

TaKBM odpa30M 03 npejacTaBJieHHux np0MepoB I,n cTaHo- 
bbtcj3 o^eBBflHHM, hto juih no.ny^eH0H yEa38HHHx BLEie xa- 
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paKiepBCTHK TOKa BHcoKo^acTOTHoro nojcaarHH^iaBaHKH Heotf- 
xoflHMo H3wieHHTB racTOTy c0rHajia aacKpeTH3amiH b mam- 
30He 40-200 kT-j jum Bcex tojiobok, npia^eM onTBMajiEHHM 
SBJiaeTca jtnana30H 60-90 kTu, a jsjm cnemaajrn3HpoBaHHHX 
5 tojiobok ot 100 js.o 150 kTu,. 
IIpHMep 3. 

Ha $Hr.9 rpa$0K0 saBUcBMocTH KpyT03HH s npeoGpa- 
30BaHHH MoffyjisTopa 10 b npejwaraeMoM 03ot5peT6H0B. ypo- 
BeHB nocToaHHoK cocTaBJWiomefi s Q KpyT03HH npeo6pa30Ba- 

10 Km Ha hhx coBMenieH c ocbkj opwraaT f /f b . Pe30HaHCHafl 
^acTOTa KOHTypa tojiobkh I 3aii0O0 b KoimeHcaTopa 17 
coBMemeHa c Bepxneft rpamreHOM ^acTOToa" oHrnajia 3anBCB, 
a nacTOTa cpe3a ueii0 0C BHOpaHa paBHot 0,5 * b , np0^eM 
ueiiB 0C BrnioJiHeHa b B0ae rc - i^dohkb. 

15 On0ineM nojtpotiHee npouejjypy nocTpoeHBa oaHoro 03 

rpa$0KOB, Hanp0Mep, rpa$BKa u 55 . 

Ha Buxoae reHepaTopa juscKpeTaaamii ycTaHaBJMBam 1 
aMmiBTy;ny cBraajia ;n0CKpeTB3ai;0B u 55 = 2,0 B. Ha bxob 
ycBJiBTejia noflaBT 0H$opMaiinoHHHki carHaji u 1 , qacTOTy 

20 KOToporo 03MeHHK)T b aBana30He ot 0 flo f /f b = I, 
npB 3tom HanpHKeH0e BiweeT obho 03 $0KC0poBaHHHX 3Ha- 
remiS jwana30Ha, Hanp0Mep, -10 aE ot HOMBHajitHoro . Sna- 
vemsi TOKa cBrsana u 5 3an0c0 nepe3 roJioBKy I 3an0CB 

03MepHJI0OB, BOJIBTM6TP0M HB pe3BCTope, BKJIKPieHHOM IIOC- 

25 JieaoBaTejiBHo c tojiobkoB I 3anBCB c maroM BSMepeHBft 
I kTij 0 norpemHooTB© ±0,5 £B. AHajior0TOo 6wm noJiy^eHH 
tohk0 MR nocTpoeH0H rpa$0KOB juw u 3 1 = 0,6 B; 
U 32 = 0,8 B; u 35 = I B; U3 4 = 1,3 B. Hp0 stom bujs. 
rpaqpBKa He 3aB0C0T ot ypoBHa BH$opMan;BoHHoro CBrnajia. 

30 Ha np0Mepa III n rpapiKOB ($Br.9) TaKwe bbaho, hto Ha0- 
oojiee onT0MajiLHHM ;naana30H0M B3MeHeHBfl an/nuraTyjOi cBr- 
mjia S0CKpeT03aii00 moscho c^0TaTB ^0ana3OH u 5 = 0,6-2 B, 
TaK KaK 3flecB aocT0rHyTa Ha06oJiBmaa rjiydBna ynpaBJiemfl 
KpyT03Hot npeodpa3OBaH0fl Mo;nyjiHTopa, xoth np0 03Me- 

35 HeHBjix napanieTpoE cxeM 0 0cnojiB3yeMHX tojiobok floana- 
3oh B3MeHeH0ii ypoBHa cBraajia «0CKpeT03aiiH0 HecKOJiEKo 
pacm0p0TCfl = 0,3-3 B. 
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TaKBM odpa30M b npejpioKeHHHX cnocode 0 ycTpoficTBe 
MarHHTHoK 3anHC0 b oura^oe ot npoToTHna peaji03OBaH do- 
jiee coBepmeHHHii npouecc ynpaBJieirafl tokom FI no«MarH0^K- 
Banafl 3a c^eT ynpaBJieHna: HacioToS cnniajia noHManiB- 

5 'qoBaHHa 0 coKpameHHfl BpeMep npoxoatflemifl corHajioB ynpaB- 
jieH0fl. Kpowie Toro 9$$eKT ajaiiTHBHoro nommTKmrnsma 
b H6M peinaeTca c MeH&meJi rJiydOHon peryji0poBK0 TOKa nojt- 
MarH0H0saH0i3 np0 y.nyqineH00 ochobhhx napawieTpoB sairacaE- 
Horo carHajia (jnmeHHocTB 0 $HX, ypoBeHB 0HTepMOHy- 

10 JKmaoHHHx 0 HejHmeiiHHX 0OKa&eH0fi 0 TaK aaaee), ^eMy • 
AonoJiH0TejEbHo cnocodcTByeT BBefleH0e fflaHawrcroecKoii Kop- 
peKW carHajia 3an0CB. 

Cner[0$0Ka m0poTHo-0MnyjiBCHoro npeodpasoBaiwfl no3- 
BOJiaeT pea^03OBaTt aMnjHJTyaHo-HacTOTHyto Moinyjwimffl TOKa 

15 no^MarH0H0BaH0H 0 aBHawrcreecKyio Kopperajoto cBrHajia 3an0C0- 
iipocTHM0 TexH0^ecK0M0 cpeflCTBaM0 np0 3Ha^0TejiBHOM yMeHB- 
meH00 BpeMGH0 npoxoraaeinijj corHanoB ynpaBJieH0fl tokom 
noflwiarH0^0BaH0fl , ^to no3BcuweT 3Haii0TejiBHo (Ha 1-4 flB) 
yMeHBDiHTB CTaTBHecityiD 0 A0HaM0H6cKyKi norpemHocT0 nofl- 

20 ^epsaHEH onT0MajiBHoro TOKa noroflarH0H0BaH0a. 

npoMHnuieHHaa npBMeHBMocTL 
IIpejuiaraeMHH cnocod dim 0cnojn>3OBaH b dHTOBHx Kac- 
ceTHHx MarH0To<5oHax c pa3Ji0HHHM0 cBOTeMawna jieHToirpoTHx;- 

HHX MeXBH03MOB 0 BHC OKOKBHe C TB 8 HHHX CTyfl0MHHX M3rH0TO— 

25 <$0Hax. 
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ffiOPM7JlA H30EPETEHHE 

1. Cnocod MarHBTHoii 3anac0 BHcpopManaoHHoro cnrHajia 
Ha MarHHTHHft-HocHTejH), saKJiKraatouuiHCfl s tom, vto $opmh- 
pytoT carHajr BucoKo^acTOTHoro noflMar^^BBaHBs MarHBTHo- 

5 ro HocBTejw 0 no;naioT ero 0 cBrHaji 3anBC0, cosepsaniBt 

b cede HHqpopMaiiHOHHoft cnrHaji, *iepe3 roJioBKy 3anBCB Ha Mar- 

H0THHH HOC0T6JIB, 03 CBrHaJia 3aH0CB 0 CBrHEJia BHCOKO- 

^acToTHoro noflMarHBHBBaH0,H <$opM0pytoT coraaji ynpaBJieH0.H 

TOKOM O0rHaJia BHCOKO^aCTOTHOrO DOflMarH0^HBaHEW 0 Mosy- 

10 Ji0pya)T 0M CBrHaji bhc oKonac t othoto noiUMarHB^iBBaHBa, 

oTJin^asjuiEilcfi TeM, hto EonoJiHnTe.Jii.Ho oo3aaiOT 
cnraaji flBcicpeTB3anBB, ■qacTOTy KOToporo B3MeHHH)T noc- 
pescTBOM yKasaHHoro c0rHajia ynpaBJieHBa b B0ana3OHe 
^acTOT ot 30 no 200 icTn 0 noJiy^eHHHM cnrHajioM HBCicpeTB- 

15 3aijB0 ocymecTBJiHDT mBpoTHo-BMnyjiLCHym Mojcyjran.B8> BHpopMa- 
rgaoHHoro cBraajia, npB'seM KOMOBHanBOHHue cocTaBJiaiomBe ■ 
ni0poTHo-0Mnyji£cHoro Mosyji0poBaHHaro CHimna cjrysaT to- 
kom BHcoKonacTOTHoro nc-iUMarHBHBBaHtw, a H03Ko , qacToTHHe 
cocTaBJiaiomDe cJiysaT cnrHanoM 3an0c0, 0 offHOBpeiyie hho c 

20 in0poTHo-0MnyjrBCHofi Moflyjwix0e2 $opMBpyioT cBrHajr odpaT- 
Hofi CBA30 no TOKy carHajia 3aiiBCB. 

2. Cnocod no n.I, oTjiBHafomBfica TeM, 
^to c0rHajioM ynpaBJieH0a aonoJiHBTejiBHo 03M6hskjt a&nurci- 
Tyfly c0rHajia flBCKpeTB3an,BB b ji0ana3OHe Beji0q0H ot 

25 0,3 flo 3 B. 

3. Cnocod no n.2, 0 t ji M a b n b fi c a TeM, 
^to aMnji0Ty«y CBraajia a0CKpeT03an,BB B3MeHHBT napaiaeTpH- 
necKO nocpescTBOM 03MeHBH0J3 racToTH 3Toro see cBrnajia. 

4. Cnocod no n.2, oTJiB^aroniBica TeM, 

30 ^to aMmiBTyay cBraajia aBcicpeTB3an.BB W3MeHHK>T b «0ana3o- 
He BejiB^HH ot 0,6 so 2 B. 

5. YcTpolicTBo MarHBTHot 3anBC0 0H$opMan0OHHoro 
c0rHajra Ha MarH0THHB HocBTejn>, coflep«amee ycBJiBTeju-H^io 
cxeMy (2) juir noJiy^eHBH BH^opMaijBoHHoro o0rHajia, 

35 dJioK (8) $opMBpoBaH0a cBrHajia BHcoKoracTOTHoro nowviar- 

HBHBBaHBfl, BLKOflH KOTOpHX SJieKTpB^ieCKB CBJ33aHH C TO- 

jiobkoh (I) 3anBCB, b djioK (14) $opMBpoBaHBH coraajia 
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jvm ynpaBjieHBH cBraajioM BHcoico^acTOTHoro noflMarHHHEBa- 

HBH, BXOfl KOToporO HOEKJUQHeH K BXOJC rOJIOBKE (I) 3Q1IH— 

ca, a Buxofl - k bxoW foioKa (8) $opMflpoBaHBB cBraajia 
BHcoKonacToTHoro noflMarHH^HBaHUH , o t i b Due e - 

5 c a TeM, tito c5jiok $opM0poBaHEm CBraajia bhcoko^ctotho- 
ro nojiMarHB^BBaHaa BHnojnieH b BHEe nocJie;noBaTejn>Ho coe- 
SHH9HHHX reHepaTopa (9) jtfw noJiy^eHBfl CBraajia jihckpstk— 
3ama0 e jubpotho— BMnyjiBCHoro MoJCyjMTopa (10) ajih ocy- 
mecTBjieHBH mBpoTHo-BMiiyjibCHOH MoffyJiamiH BH$opMan,BOHHoro 

10 cBraajra nocpeacTBOM CBraajia juacKpeTB3an,BB , npa^ewt bhxob 
iDBpoTHo-BMiiyjiBCHoro MoflyjwTopa (10) nojtmimeH k Bxo^y 
tojiobke 3anKCB, a bhxos ycBJiBTejiBHoii cxeMH (2) noflKJUD- 
^eH KO BTopowry BXOfly mBpoTHo-0Mnyjn>cHoro MoWJMTopa (10), 
k KoTopoMy noKEuiKweH TaKKe bhxoe tojiobkb 3anBCB Mr qpopMBpo- 

15 BaHBfl odpaTHofi cbh3B no Toicy cBraajia 3anacB. 

6. yoTpotcTBo no ii. 5, oiiaiaDiiie eca TeM, 
^to 6jiok (8) qpopMBpoBaHBfl CBraajia BHCOKo^acTOTHoro noa- 
MarHB^BBaHBa flonoJiHBTejiBHo canepstBT cxewy ynpaBjreHBfl 
aiamBTyfloH cBraajra aBCKpeTB3anBB, bhxo^ kotopoh nojouno- 

20 neH k nepBOMy Bxoay mBpoTHo-BMnyjiBCHoro MOJsyjiHTopa (IQ), 
a bxoh - ajieKTpB^ecKB cBB3aH c BHxoaoM faoica (14) qoop- 
MBpoBaHBH CBraajia ynpaBJieHBH juw ocymecTBJieHBH B3MeHe- 
hbs aivoiJiBTyflH CBrHajia <HBCKpeTB3an.BE . 

7. ycTpoiicTBo no n.6, o una Bue.e oa TeM, 
25 Bxofl cxeMH ynpaBJieHBH aMmrETyaoft CBrHajia ;n.BCKpeTB3a- 

iibb nojnurcraeH k bhxo^ reHepaTopa (9), bxqh KoToporo 
noiUKJiureeH k Bnxosy tfjioKa (14) (JjopMBpoBaHBa CBraajia 
ynpaBjreHBfl. 

8. ycTpoacTBo no n.6, oTJianaiomeecfi 

30 TeM, ^to Bxofl cxewca ynpaBJieHBfl awmjiBTyjcoS carHajia ebck- 
peTB3anBB HenocpescTBeHHo nommioqeH k bhxojij itaoKa <|>op- 
MBpoBaHBfl CBraajra ynpaBJieHBa. 
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